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Inallergic rhinitis, 
it’s what you don't get that 
makes the difference! 


B With BECONASE’ Nasal Inhaler, you 
don't get the problems of antihistamine 
drowsiness, cardiovascular stimulation, 
or rebound congestion. 


B With BECONASE Nasal Inhaler, there 
is a relatively low incidence of nasal 
burning (1196). 














B With BECONASE Nasal Inhaler, 


you don't get the long wait (two or 
three weeks) for symptomatic response 
required with cromolyn sodium. 


Note: Patients should be instructed to use BECONASE Nasal 
Inhaler at regular intervals, since its effectiveness depends on 
regular use. They should be informed that it is not effective 
during acute attacks and that the prescribed dosage should not 
be increased, since one or two weeks may be necessary before 
full relief is obtained. In some cases, nasal vasoconstrictors or 
oral antihistamines may be needed until the effects of 


BECONASE Nasal Inhaler are fully realized. 
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Beconase Nasal Inhaler 


(beclomethasone dipropionate, USP/Olaxo) 





Brief summary of prescribing information for nasal inhalation only. 
For full prescrib.ng information, please consult package insert. 


INDICATIONS AND USAGE: BECONASE® (beclomethasone dipropionate, USP) Nasal Inhaler is indicated 
for the relief of the symptoms of seasonal or perennial rhinitis in those Cases poorly responsive to conven- 
tional treatment 

CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of this preparation contraindicates its 


USE. 

WARNINGS: The replacement of a systemic corticosteroid with BECONASE® Nasal Inhaler can be accom 
panied by signs of adrenal insufficiency 

When transferred to BECONASE Nasal Inhaler. careful attention must be given to patients previously treated 
for prolonged periods with systemic corticosteroids. This is particularly important in those patients who 
have associated asthma or other clinical conditions, where too rapid a decrease in systemic corticosteroids 
may cause a severe exacerbation of their symptoms 

Studies have shown that the combined administration of alternate-day prednisone systemic treatment and 
orally inhaled beclomethasone increases the likelihood of HPA suppression compared to a therapeutic dose 
of either one alone. Therefore, BECONASE Nasal Inhaler treatment should be used with caution in patients 
already on alternate-day prednisone regimens for any disease 

PRECAUTIONS: General: During withdrawal from oral steroids. some patients may experience symptoms 
of withdrawal, eg, joint and/or muscular pain. lassitude. and depression 

In clinical studies with beclomethasone dipropionate administered intranasally, the development of localized 
infections of the nose and pharynx with Candida albicans has occurred only rarely. When such an infection 
develops, it may require treatment with appropriate local therapy or discontinuance of treatment with 
BECONASE® Nasal Inhaler 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of BECONASE Nasal 
Inhaler may suppress HPA function " 

BECONASE Nasal Inhaler should be used with caution. if at all, in patients with active or quiescent tubercu- 
lous infections of the respiratory tract; untreated fungal, bacterial, or systemic viral infections; or ocular 
herpes simplex 

Because of the inhibitory effect of corticosteroids on wound healing, patients who have experienced recent 
nasal septal ulcers, nasal surgery. or trauma should not use a nasal corticosteroid until healing has 
occurred. z 

Although systemic effects have been minimal with recommended doses, this potential increases with 
excessive doses. Therefore, larger than recommended doses should be avoided 

Information for Patients: Patients should use BECONASE Nasal Inhaler at regular intervals since its effec- 
tiveness depends on its regular use. The patient should take the medication as directed. It is not acutely 
effectiveland the prescribed dosage should not be increased. Instead nasal vasoconstrictors or oral anti- 


histamines may be needed until the effects of BECONASE' (beclomethasone dipropionate. USP) Nasa! 
Inhaler are fully manifested. One to two weeks may pass before full relief is obtained. The patient should 
contact the doctor if symptoms do not improve, or if the condition worsens, or if sneezing or nasal irritation 
occurs. For ‘he proper use of this unit and to attain maximum improvement, the patient should read and 
follow the aecompanying Patient's Instructions carefully 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 weeks 
by inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity. Mutagenic 
studies have not been performed 

Impairment af fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following treat- 
ment by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with beclo- 
methasone dipropionate by the inhalation route 

Pregnancy Category C: Like other corticoids, parenteral (subcutaneous) beclomethasone dipropionate has 
been shown to be teratogenic and embryocidal in the mouse and rabbit when given in doses approximately 
10 times thethuman dose. In these studies, beclomethasone was found to produce feta! resorption, cleft 
palate, agna*hia, microstomia. absence of tongue, delayed ossification. and agenesis of the thymus. No ter- 
atogenic or embryocidal effects have been seen in the rat when beclomethasone dipropionate was admin- 
istered by innalation at 10 times the human dose or orally at 1000 times the human dose. There are no 
adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate should be used 
during pregrancy only if the potential benefit justifies the potential risk to the fetus 

Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticosteroids 
during pregnancy. Such infants should be carefully observed 

Nursing Mothers: It is not known whether beclomethasone dipropionate is excreted in human milk 
Because other corticosteroids are excreted in human milk, caution should be exercised when BECONASE 
Nasal Inhale’ is administered to nursing women 

Pediatric Use: Safety and effectiveness in children below the age of 12 years have not been established 
ADVERSE REACTIONS: Side effects reported are primarily associated with the nasal mucous membranes 
They include sensations of irritation and burning in the nose (11 per 100 patients) and occasional sneezing 
attacks (10 per 100 patients) which immediately follow the use of intranasal inhaler Localized infections of 
the nose anc pharynx with Candida albicans have occurred rarely Less than 2 per 100 pauents reported 
transient ep:sodes of bloody discharge from the nose. and ulceration of the nasal mucosa nas been 
reported rarely. If recommended doses are exceeded or if individuals are particularly sensitive, symptoms 
of hypercorticism, ie, Cushing's syndrome, could occur August 1981 
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THE DENVER NASAL SPLINT® 


IT’S ADHESIVE 


) 


e | Minute Application 

€ No Operating Room Mess 
e Not Stainable 

e Water Resistant 

@ Very Adhesive 

e [nconspicuous 


FOR INFORMATION AND SAMPLES 
ON THE DENVER NASAL SPLINT® 
CALL (303) 771-5550, EXT. 30 


TELEX NO. 450-576 


THE DENVER SPLINT COMPANY. INC. 4975 SOUTH ALBION STREET. LITTLETON, COLORADO 80121. U.S.A. 





=e SS 


archives of 


-. Otolaryngology- — 
Head. Neck Surgery 





ORIGINAL ARTICLES 
Neural Control of Middle Ear Aeration 


Avrim Ft. Eden, MD, Patrick J. Gannon, New York l n 


Phagocytosis and Killing of Bacteria by Middle Ear Macrophages 
Lauren O. Bakaletz, PhD; Thomas F. DeMaria, PhD; 


EEUU Lm. MD; Colüumbim, CUOI ss N EE AE N G FUP 


Use of Presculpted, Banked Cartilage Transplants in Ossicular Reconstruction 


ROV AD6hole MD PhD/Devis BM 15. ense N oar erra ro steer oreet ornnkecsol 


Inflammatory Cell Subpopulations in Chronic Otitis Media 


Tauno Palva, MD, Eero Taskinen, MD, Helsinki ...........e 


Intermediate Filament Expression in Human Fetal Olfactory Epithelium 
Ja ER S LRL LIIS CRINE SIE SERTBEER NERONE: 


Cold Air-Induced Rhinorrhea and High-Dose Ipratropium 
Birgitte Østberg, MD; Birgit Winther, MD; Niels Mygind, MD, Copenhagen ................ 


Characterization of Olfactory Dysfunction 
BEN PD Saccus NEUE A dE, E veveseceoseeeseeccecdeésc, 


Airflow Patterns in a Human Nasal Model 
David E. Hornung, PhD; Donald A. Leopold, MD; Steven L. Youngentob, PhD; 
Paul R. Sheehe, DSc; George M. Gagne; F. Deaver Thomas, MD; 
ENDO TE IGEN. PhD. SVTOOUBB NY A 


Total Septal Reconstruction Through Decortication 
(External) Approach in Children 
eubodan B. Jugo; MD, SCD, Greenville, Ky a 


Arachidonic Acid Metabolites During Nasal Challenge 
Mark S. Brown, MD; Stephen P. Peters, MD; N. Franklin Adkinson, Jr, MD; 
David Proud, PhD; Anne Kagey-Sobotka, PhD; Philip S. Norman, MD; 
Lawrence M. Lichtenstein, MD; Robert M. Naclerio, MD, Baltimore ............................ 


The Pathogenesis of Maxillary Sinus Pneumoceles 
Markus Wolfensberger, MD, Peter Herrmann, MD, Zurich ees 


Experimental Assessment of Free Jejunal and Colonic Grafts of the Esophagus 
Roger W. Smith, FRCS, London; Conall J. Garvey, FRCR, Harrow, England; 
Peter C. A. Taylor, FRCS, David M. Davies, FRCS, London en. 


Induction Chemotherapy in Advanced Head and Neck Cancer 
John R. Jacobs, MD, Detroit; Thomas F. Pajak, PhD, Philadelphia; 
Jeannie Kinzie, MD, Denver; Muhyi Al-Sarraf, MD, Detroit: 
Lawrence Davis, MD, Bronx, NY; Gerald A. Hanks, MD, Sacramento, Calif; 
Irving Weigensberg, MD, Peoria, Ill; Steven Leibel, MD, San Francisco .................... 


CLINICAL NOTES 


$ An Unusual Complication of Tracheostomy 
Michael J. Sullivan, MD; David B. Hom, MD; Peter P. Passamani, MD; 
Michael A. DiPietro, MD, Ann Arbor, Mich ............ erret ettet dli 


Endodermal Sinus Tumor (Yolk Sac Tumor) of the Ear 
Robert J. Stanley, MD, Bernd W. Scheithauer, MD, Rochester, Minn; 
Elizabeth I. Thompson, MD, Memphis; David B. Kispert, MD; 
Louis H. Weiland, MD; Bruce W. Pearson, MD, Rochester, Minn ........ ss 


Bacterial Tracheitis in Adults 
Jonas T. Johnson, MD, Pittsburgh, Stephen L. Liston, MD, Minneapolis 


REGULAR DEPARTMENTS 


vpneveeeeeeevec0e(002900000095009059020049000000000509000009000000000700094000000909095500000000000000000000000000900000000 
SIP eweceevaesseevesecvaprhsttosao0000980090046000090000900000000006000660000000000000090600909200000000000000900000800 

qeestespe204650000000994000009000000000500009006004002000900090000000090000000000000090000000900000000900000000 
seecevesedeveevevotóseeno0000000909092000000000000000090000000000000099000000000080000000000000000000000 9490009000 
Toseyveveeveecvondeeedéaeveeésdsteteeseraee9heop5da000000009400À09000p00000900000000240904400000600900000000000000250000080 
eecocecee000000009000000009000090999990090000000904009000090009009000900009000000900900905200909000009000009900090099 


qeccvest0200500099929000009004090099060000000000000904000000009000006090900000000005000099000090000000090090090 02 "e 


- 


D t . 
us n Ñ 7 
114. Pea. za : 


VOLUME 113, NUMBER 2, FEBRUARY 1987 


Copyright © 1987 by the 
AMERICAN MEDICAL ASSOCIATION 


Official Publication for American Academy of 
Facial Plastic and Reconstructive Surgery, Inc., 
and American Society for Head and Neck Surgery 


The ARCHIVES OF OTOLARYNGOLOGY —HEAD 
& NECK SURGERY (ISSN-0886-4470) is published 
monthly by the American Medical Association, 535 N 
Dearborn St, Chicago, IL 60610, and is an official 
publication of the Association. Second-class post- 
age paid at Chicago, IL 60610 and at additional 
mailing office. 


CHANGE OF ADDRESS —POSTMASTER, send all 
address changes to Caryl L. Wertheimer, Director of 
Fulfillment, 535 N Dearborn St, Chicago, IL 60610. 
Notification of address change must be made at 
least six weeks in advance, include both old and new 
addresses, a recent mailing label, and your new zip 
code. 


SUBSCRIPTION RATES-— The subscription rates 
for the ARCHIVES OF OTOLARYNGOLOGY —HEAD 
& NECK SURGERY are as follows: for members of 
the AMA, $1.50 included in the annual membership 
dues; for nonmembers, $44 for one year, $79 for two 
years in the United States and US possessions; all 
other countries, one year, $54; two years, $99 (add 
$10 surcharge to each one-year subscription, $20 
for two years for air delivery to the United Kingdom 
and Europe only). Special yearly rates to residents 
and medical students in the United States and US 
possessions, one year, $22; two years, $39.50. 
Rates for subscriptions for delivery to Australia, 
Bangladesh, India, Japan, Nepal, New Zealand, 
South Korea, and Sri Lanka are available through 
respective exclusive agents. Address all subscription 
communications to the American Medical Associa- 
tion, Circulation and Fulfillment Division, 535 N Dear- 
born St, Chicago, IL 60610. Phone: (312) 280- 
7154. 


ADVERTISING OFFICES: Eastern: 600 Third Ave, 
Suite 700, New York, NY 10016 (Manager: Robert 
C. Corcoran [212-867-6640]; Representatives: 
Wayne M. Wickman); Midwest/Farwest: 535 N 
Dearborn St, Chicago, IL 60610 (Manager: Thomas 
J. Carroll [312-280-7 190]; Representatives: John 
P. Cahill, Midwest; Kenneth H. Jones, Farwest) 


ADVERTISING PRINCIPLES: Each advertisement in 
this issue has been reviewed and complies with the 
principles governing advertising in AMA scientific 
publications. A copy of these principles is available 
on request. The appearance of advertising in AMA 
publications is not an AMA guarantee or endorse- 
ment of the product or the claims made for the 
product by the manufacturer. 


AJ , 
v p 


t? 
$ 





world £o round 


Anti ver t// 50 (mecilizine HCl) some tabiets 


Dosage for verzigo-The xecommended dose is 25 mg to 100 mg daily in divided dosage. 
Also available »Antivert “eneclizine HCl) 12.5 mg Tablets * Antivert /25 (meclizine HCI) 25 mg Tablets 


*Indications: Based en a.sewew of this 
drug by the Nattona-Acedemy of Sciences 
—National-*essarc" Council and/or 
other informatien, PJA has classified the 
indications as#olloves: 

Effective. Menagemem of nausea and 
vomiting, and czziness essociated with 
motion sickness. 

Possibly Effectiv Management of 
vertigo assaciaeedveth Giseases affect- 
ind the vestibular systene: 

Final classifieation of Te less than 
effective inaicasionsreq res further 
investigatian. 


Contraindications: Previous hypersensitivity. 
Warnings: Dr»wsmess mav-occu-; patients 
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should be warned of this possibility anc 
cautioned against driving a car or operating 
dangerous machinery. Patients should avoid 
alcoholic beverages while taking this drug. 
Due to its potential anticholinergic action, 
this drug should be used with caution m 
patients with asthma, glaucoma, or enlarge- 
ment of the prostate gland. 

Usage in Children: Safety and effectiveness 
in children have not been established; usage 
is not recommended in children under 

12 years of age. 

Usage in Pregnancy: Pregnancy Category B. 
Reproduction studies in rats have shown 
cleft palates at 25-50 times the human: 
dose. Epidemiological studies in pregrant 
women, however do not indicate that mecli- 


zine increases the risk of abnormalities when 
administered during pregnancy. Despite the 
animal findings. it would appear that the 
possibility of fetal harm is remote. Neverthe- 
less. meclizine, or any other medication. 
should be used during pregnancy only if 
clearly necessary. 

Adverse Reactions: Drowsiness, dry mouth. 
and blurred vision have been reported. 


Before prescribing or administering. please 
see package circular. 
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A division of Pfizer Pharmaceuticals 
New York, New York 10017 
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Featuring the Blom- 
Singer ure 
Voice Prosthesis. 
Since their first prosthesis in 


1980, Drs. Bbm and Singer, 
along with American V. Mueller, 
have continued to contribute 
significanty to post-laryngec- 
tomy voice renaovilitation. 
Recentiy 
we intro- 
duced the 
Blom-Sinaer 
Low Pres 
sure Woice 
Prosthesis. it 
has become 
the idea! 
companion 
to the Biom-Singer “duckbill” 
prosthesis. Itsnew 2mm tip 
more accurately fits the patient 
with asmall esophageal lumen. 
In addition «0 cur voice pros- 
theses, the Blom-Singer line 


VOICE 
PROSTHESIS 


p^. TRACHEOSTOMA 
VALVE 


TRACHEA 


includes a Tracheostoma Valve, 
which allows patients to speak 
without using their finger, an 
Esophageal Insufflation Test to 
identify patients at risk of voice 
failure and a voice prosthesis 
sizing device. American V. 
Mueller now also offers a 
detailed instructional video cas- 
sette for surgeons and speech 
patholoaists. 

For a brochure on our entire 
line of products, clip and fill 
out this coupon, or call: 


1-800-323-9530 


CAUTION: USA federal law restricts 
this device to sale by or on the order of 
a physician or a licensed speech 
patholoaist. 

® Blom-Singer is a registered 
trademark of Eric D. Blom, Ph.D., and 
Mark I. Singer, M.D. 


U.S. Patent No. 4,435,853 


© 1985 American Hospital Supply Cerporation 
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[ | Please send me a brochure 
LIS the entire Blom-Singer 
line. 

[ ] Please send me ordering 
Bes stn on the Blom- 
Singer instructional video | 
tape. 


NAME 


INSTITUTION 


CITY 


STATE ZIP 


MAIL COUPON TO: 


Product Manager — Voice Restoration 

American V. Mueller 

Division of 

American Hospital Supplu Corporation 
6600 West Touhy Avenue | 
Chicago, IL USA 60648-4588 





American V. Mueller 


American Hospital Supply Corporation 


1 A growing product line to meet our commitment to voice restoration. 
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A cure for patient 
deficiency syndrome 


Cure patient deficiency problems 


by treating your share of America's 
35 million Allergy Sufferers—with 

| no up front costs! 

S Although therapy begins with diag- 
CMM ial sits x nosis, 62% of all allergic snifflers 
and sneezers prefer their fate to the 
torture of skin test diagnosis. But 
build a better test and allergic 
patients will beat a path through 
their tissues and capsules to your 
door. 


We Built a Better Test 
The MAST Test® is simple, safe, 
and fast. It tests a patient's blood 
sample for over 85 food and air- 
borne allergens in a day. And since 
the test is “self-contained” in a 
desktop laboratory, you don't 
need additional staff or space—no 
up front costs to you. 


The MAST Test provides a Complete 
Medical and Marketing Program — 1 
= The MAST Allergy Care Program 
brings complete allergy diagnosis 
and therapy to any doctor’s office: 

= Comprehensive 

= Therapeutic allergy vaccines with 
suggested dosages 

2 Marketing support 

= Technical and medical support 


For more information on the MAST 
Test breakthrough, call toll-free: 


(800) 233-MAST 
or in California 


(800) 272-MAST 


ii MAST® 
IMMUNOSYSTEMS 


630 Clyde Court 
Mountain View, CA 94043 
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The MAST Test is not a cytotoxic test, but an approved 
and medically accepted specific IgE allergy diagnos- 
airborne allergens, tic procedure. € 1986 MAST Immunosystems 


Profile Card provides: 
a permanent patien 





In otitis media and sinusitis... 
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amaxicilin/clavulonate potassium 
ofjers the broadest in vitro* spectrum of 
any oral cephalosporin or penicillin. 


The reason is the unique 
action of AUGME - 
® The orst and only oral antibiotic formulation 


that anne 8-lactamases, the major cause 
of bacteria: resistance. 






6 Provides greater clinical certainty in otitis 
media and sinusitis. 
R. © Convenser: TID. dosage with flavored oral ^ 
| suspensions and chewable tablets. "1 LZA 
® Safty profile characteristic of the penicillins, ay 


contraindicated in penicillin-allergic patients. 
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Brief Summary of Prescribing Information 
Indications and Usage: AUGMENTIN* is indicated in the treatment of infections 
causat by susceptible strains of the designated organisms in the conditions 


Lower Respiratory Inf Infections caused by B-lactamase-producing strains of 


Otitis Media caused | by B-lactamase-producing strains of Branhamella 
catarthalis and H ilus influenzae 

Sinusitis caused by amase-producing strains of Branhame!la catarrhalis 
and lilus influenzae. 

ee! and Structure Infections caused by L4 rn producing strains 


of way pany ose IUIS E. coli, and Klebsiella 
met A oe pns — by B-lactamase D strains of E. coli, 
nterobacter Spp. 
While OMEN TINS ie is indicated only for the conditions listed above, infections 
caused by ampicillin susceptible organisms are also amenable to AUGMENTIN* 
porn due to its amoxicillin content. Therefore, mixed infections caused by 


AUGMENTIN ms and B-lactamase-producing organisms suscep- 
fible t ^ AUGME TIN® rad nó not require the addition of another antibiotic. — 


io AUGER udies, to determine the causative organisms and their suscepti- 
nated to AUGMENTIN® should be performed together with any indicated surgical 







Pr Therapy may be Aue reed mlan to e hee results aru pen er 

More ermine the causative organisms suscepti- 
mak to A MENTING wh when there is reason to believe the infections may involve 
an : the B-lact n D producing organisms M above. Once the results are 
nown, herapy s n: i woos e 


A history allergic reactions Ara a contraindication. 
WARNINGS: SERIOUS AND CASIONALLY E TAL HYPERSENSITIVITY 
ANAPHYLAC ED ENTS ON 


LOWING PARENTERAL THERAPY, | OCCURRED IN P. 

MO NS. THESE REACTIONS ARE MORE LIKELY TO OCCUR IN INDIVIDU- 
ALS WITH A HISTORY OF PENICILLIN aa i AND/OR A HIS- 
TORY OF quud TO nu IPLE ALLERGENS. THERE HAVE BEEN REPORTS 
OF INDIVIDUALS WITH A HISTORY 3 PENICILLIN. HYPERSENSITIVITY eu 
HAVE EXPERIEN CED SEVERE REACTIONS WHEN TREATED WIT 
CAREFUL INQUIRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSENSI- 
TMITY REAC ERGENS 


TIONS TO PENICILLINS, CEPHALOSPORINS, OR OTHER ALL À 
IF AN ALLERGIC REACTION OCCURS, AUGMENTIN* SHOULD BE DISCON- 
TINUED AND THE APPROPRIATE THERAPY INSTITUTED. SERIOUS ANAPHY- 
LACTOID REACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT WI 
EPINEPHRINE. OXYGEN. INTRAVENOUS STEROID, AND AIRWAY MANAGE 
MENT, reg UONG INTUBATION, SHOULD ALSO BE ADMINISTERED AS 


z General: While AUGMENTIN® possesses the characteristic low 

toxicity of the penicillin group of antibiotics, periodic assessment of organ 

ai dn functions, p 2 hepatic and hematopoietic function is advis- 
ty prolonged ther 

ones of a konts with mononucleosis who receive ampicillin 

developas vede hus, ampicillin class antibiotics should not be administered 

0 


ucleosis 
possibility vo Su supennfetons, with mycotic or bacterial should 
be kept in mind duri superinfections occur (usually involving 
um as E Candida), q^ d E be discontinued and/or appropriate 
institut 


D rest Interactions: Oral administration of AUGMENTIN* will 
result in high urine concentrations of amoxicillin. High urine concentrations of 
EM may result in false positive reactions when testi pu the presence of 
enge in urine using Clinitest™ Benedict's Solution or Fehling's Solution. Since 

is effect may also occur with amoxicillin and geek A GMENTIN® it is 
recommended that glucose tests based on enzymatic glucose oxidase reactions 
(such as Clinistix™ or T ™) be used. 
" A" administration of ampicillin to pregnant women a transient decrease 
re Concentration of total conjugated estriol, estriol-glucuronide, conju- 
gated estrone and estradiol has been noted. This effect may also occur with 
D inoticilin an and therefore AUGMENTIN* 
Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin. 
Concurrent use with AUGMENTIN* may result in increased and prolonged blood 
levels of amoxicillin. 

The concurrent administration of allopurinol and ampicillin increases substan- 
tially the incidence of rashes in patients receiving both drugs as ed to 
patients receiving ampicillin alone. It is gh X se ad is potentiation at 
ampicillin rashes is due to allopurinol or e hyperu mia present in these 
patients. There are no data wit AUGMENTIN and p administered 


CUCMENTINe ponm not pe o: -administered with Antabu .e"" (disulfiram). 
sal ave ri veen et Impairment of Fertility: Long-term studies in 
animals nt to o merid mutagenic potential. 
Pregnancy (C. Reproduction studies have performed in mice and 
rats at doses "TT: ten an times the human dose and have revealed no evidence 
of ee fertility or harm to the fetus due to AUGMENTIN® There are, however 

te and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always pone of human response, this drug 
should be used ory Ora sacl only if clearly needed 
Labor and ampicillin class antibiotics are generally poorly poorly absorbed 
during labor. S in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions, height of 
contractions and duration of contractions. However, it is not known whether the 
use of AUGMENTIN® i in wt during labor or delivery has immediate or delayed 
adverse effects on the fetus, prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the — be necessary. 
Nursing Mothers: Ampicillin class antibiotics are excreted in the milk; therefore, 
caution should be exercised when AUGMENTIN* is administered to a nursing 


woman. 
$: AUGMENTIN® is generally well tolerated. The majority of 

side effects observed | in Clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued therapy because of drug related side effects. 
The most frequently reported adverse effects were diarrhea/loose stools i. 
nausea (396), vomiting (196), skin rashes and urticaria (396), reg ced (1 

The overall incidence of side effects, and in particular diarrhea, increased with 
the higher recommended dose. Other less frequently reported reactions include: 
abdominal discomfort, flatulence and headache. 

betes a adverse reactions have been reported for ampicillin class 
antibiotics: 







; Diarrhea, nausea, vomiting, gastritis, stomatitis, glossitis, black 
gue, enterocolitis and pseudomembranous colitis. 
; Skin rashes, urticaria, erythema multiforme and an 
of exfoliative dermatitis have been reported. These reactions 
may may bo co Controlled with antihistamines and, if necessary, systemic corticosteroids. 
Whenever such reactions occur, the drug should be discontinued, unless the 
opinion of the physician dictates otherwise. Serious and occasionally fatal 
ET es (anaphylactic) reactions can occur with oral penicillin (See 


akene wae rise in SGOT and/or SGPT has been noted in patients treated 
d illin class antibiotics as well as with AUGMENTIN® but the signifi- 
of these findings is unknown. 


Homic and Lym ; Anemia, thrombocytopenia, thrombocyt 
rpura, eosinophilia, leukopenia and agranulocytosis [e been mdp ret 
therapy M ee reactions are usually heng yi on Srecontiaualion 


be hypersensitivity phenomena. thrombocytosis 
re no ed i in less than 1% of the patients treated with AUGM MENTIN 

dag mt The usual adult dose is one AUGMENTIN* 2. tablet every 

eight or more Severe infections and infections of the respiratory tract, the 


ENTIN* '250' and ts contain the sa same 
T 125mg, a5 he po assim Sall) a AUGMENTIN 


‘250’ tablets Therefore, two 
AUGMENTIN® ‘250° should 2 be substituted for one AUGMENTIN 


for treatment of more severe infections. 
Children: The usual dose is ae day, based on amoxicillin component, in 
ided doses itis meta s — - beh more severe 


infections, the dose shou 
in divided doses every 4 hours. dy: SO 0 ible a as AUGEN NS 5 and 
'250' chewable tablets. 

Children MM 40kg and more should be dosed according to the adult 
recommendations. P3 C Herm laboratories © 1986 








ENT/Head & Neck 
Surgeons 


The Southern California Permanente 
Medical Group is currently accepting ap- 
plications from Board eligible/certified 
Otolaryngologists for positions available 
at its Medical Centers located in Los 


Angeles and San Bernardino Counties. 


Call (818) 405-3224 for a Physician Ap- 
plication or write, including your curri- 
culum vitae with names and addresses of 
three professional references to: 





N KAISER PERMANENTE 
) SOUTHERN CALIFORNIA 
b N PERMANENTE MEDICAL GROUP 


Physician Recruitment Dept. 
Walnut Center 


Pasadena, CA 91188 
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Medical Audiological 
Rooms & Suites 


* High aualit atent nstruc- Please send additional information 
Vis p ty, pu ed co st UE aai 
ion, jesigne or maximum immediate 3-6 months future 
acoustic performance Have representative call Send quotation 
* 4" single and double walled con- 
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* Aesthetically pleasing room Title 
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e Complete with clinical jack  pgdress_ 
panel, double-glazed acoustical 
window, acoustically sealed 
door, vibration isolators, carpet- State. Zip- 
ing, lighting, and ventilation Phone — 


ECKEL INDUSTRIES, INC., Eckoustic Div. 


155 Fawcett St., Cambridge, MA 02138 + 617-491-3221 
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Transit Scop is more effective than 
Dramamine“ for preventing nausea and 
vomiting. And in a recent clinical study, 
Transderm Scõp was demonstrated to be 
significantly more effective than 25 mg 
meclizine?, 


x The 72-hour transdermal delivery system 
means improved patient compliance since 
multiple dosing of tablets is avoided. Further- 
more. patients don't have to try to medicate 
during én activity. 


cA Well tolerated — drowsiness occurs in only 
1 of 6 people. 


So, with Transderm Scop your patients don't 
have to choose between staying home or suf- 
fering the dizziness, nausea, and vomiting of 
motion sickness. 


Transderm Scop should not be used in children. 
Use with special care in the elderly and in patients 
taking drugs (including alcohol) capable of caus- 
ing CNS effects. Dryness of the mouth occurs in 
about two-thirds of people. 


0 Ehram Scop 
scopolamine 


The motion-sickness solution © 


See next page for brief summary of 
Prescribing Information. 
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Transderm Scop* 


scopolamine 
(formerly Transderm-V) 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


INDICATIONS AND USAGE 

Transderm Scóp is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scóp provides antiemetic protec- 
tion within several hours following application of the disc be- 
hind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a con- 
trolled motion environment, there was a 75% reduction in the 
incidence of motion-induced nausea and vomiting. Transderm 
Scóp provided significantly greater protection than that 
obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scóp should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 

Transderm Scóp should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 

. operating dangerous machinery. 

Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 

PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. Cau- 
tion should be exercised when administering an antiemetic or 
antimuscarinic drug to patients suspected of having intestinal 
obstruction. 

Transderm Scóp should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kid- 
ney functions, because of the increased likelihood of CNS 
effects. 

Information for Patients 

Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly 
with soap and water immediately after handling the disc. 
Patients should be warned against driving a motor vehicle 

or operating dangerous machinery. 

A patient brochure is available. 

Drug Interactions 

Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. 
Special attention should be given to drugs having anticholin- 
ergic properties, e.g., belladonna alkaloids, antihistamines 
(including meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. 

Fertility studies were performed in female rats and revealed 
no evidence of impaired fertility or harm to the fetus due to 
scopolamine hydrobromide administered by daily subcutane- 
ous injection. In the highest-dose group (plasma level 
approximately 500 times the level achieved in humans using 
a transdermal system), reduced maternal body weights were 
observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and rab- 
bits with scopolamine hydrobromide administered by daily in- 
travenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scóp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

Itis not known whether scopolamine is excreted in human 
milk. Because many drugs are excreted in human milk, cau- 
tion should be exercised when Transderm Scóp is 
administered to a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scóp should not be used in 
children because it is not known whether this system will re- 
lease an amount of scopolamine that could produce serious 
adverse effects in children. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scóp is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impair- 
ment of eye accommodation, including blurred vision and 
dilation of the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scóp: dis- 
orientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and ery- 
thema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have 
been reported in a few patients following discontinuation of 
the use of the Transderm Scóp System. These symptoms 
have occurred most often in patients who have used the 
Systems for more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucina- 
tions, or confusion. Should these symptoms occur, the 
Transderm Scóp disc should be immediately removed. Appro- 
priate parasympathomimetic therapy should be initiated if 
these symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scóp disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed 
thoroughly with soap and water and dried, to prevent any 
traces of scopolamine from coming into direct contact with 
the eyes. (A patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 

The system should be stored at room temperature. 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 
CIBA Consumer Pharmaceutical Co. 


Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C85-40 (Rev. 11/85) 
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Associate 
needed for full-range cos- 
metic surgery practice. 
Background in Head and 
Neck, General Plastic, or 
both.  Generous salary 
guaranteed with percent- 
age. Full-benefits with part- 
nership to follow. 


Southwest Virginia. 
(703) 632-7184 or write: 
P. O. Box 3391 
Martinsville, Virginia 
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Portland, Oregon 
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Excellent Opportunity for Board 
Certified or Eligible otolaryngologist 
to join large multispecialty group in 
Pacific Northwest. Nine member 
otolaryngology department pro- 
vides full range of care to 290,000 
members of pre-paid health plan. 
Excellent salary and benefits with 
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Implantable Hearing Aid 
ToNI LEVINE, MD, Brooklyn, NY 


At the &ugust 1986 meeting of the "Second Internation- 
al Symposium on Surgery of the Inner Ear" in Aspen, Colo, 
Jack Vernon, PhD, Portland, Ore, reported on the Oklaho- 
ma City Clinical trials using an implantable hearing aid 
(Audiant, Xomed Ine). The device is a modified bond screw 
with a magnetic eol replacing the screwhead. The aid is 
serewed onto the squama through a postauricular incision. 
An external coil allows for transcutaneous stimulation of 
the device. These units are appropriate for any condition 
that would benefit from a bone-conduction hearing aid, 
such as aural atresia or chronic otitis. 

To date, 19 patients have been implanted. Their average 
speech-reception threshold without any amplification was 
53 dB; however, with the implanted aid, the speech- 
reception threshhold was 24 dB. Discrimination in a quiet 
environment was around 90%; in noise, discrimination 
dropped to 40% for all groups (unaided, air-conduction aid, 
and the device). Pcssible reasons for this, including the 
need for binaural amplification were discussed. 

The urit is recommended for use only in patients who 
have bone-conduction thresholds in speech frequencies 
greater than 25 dB. There has been minimal, if any, 
overclosure of the air-bone gap. The device may also be 
useful in cases of uailateral hearing loss. 





Direct Monitoring of the Cochlear Nerve 
in Cerebellopontine Angle Surgery and 
Endolymphatic Surgery in the Treatment 


of Meniere's Disease 
ToNI LEVINE, MD, Brooklyn, NY 





Dr Herbert Silverstein of the Ear Research Foundation, 
Sarasota, Fla, presented his experience with the preserva- 
tion of hearing by cireet monitoring of the eighth cranial 
nerve in cerebellopontine angle surgery at the “Second 
International Symposium on Surgery of the Inner Ear" 
last August in Aspen, Colo. He emphasized that this 
should presently be considered strictly a research tool. Dr 
Silverstein uses bilateral lucite ear molds to provide 
control data from the contralateral ear. He uses a silver 
electrode with a cotton tip, which is placed directly on the 
cochlear nerve. Intraoperative latency shifts of less than 
0.3 m/s have correlated with postoperative hearing levels 
within 15 dB of preoperative levels for retrolabyrinthine 
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procedures. However, for retrosigmoid approaches to the 
internal auditory canal, the cochlear nerve appears to be 
much more sensitive. 

The important difference between direct stimulation of 
the eighth cranial nerve and electrocochleography is that 
in direct stimulation the electrode is proximal to the site of 
manipulation. Using electrocochleography, potentials do 
not change with cochlear nerve section unless the nerve is 
pulled out of the modiolus. Because of the length of time 
required to average the auditory brain-stem responses, 
this new technique should be more capable of preventing 
cochlear nerve damage. 

Using this technique of duct stimulation, Dr Silverstein 
operated on eight patients with acoustic tumors measuring 
1.5 em or less in diameter. Six patients had hearing 
preservation, but in four, hearing was nonserviceable. In 
eight patients with tumors greater than 1.7 cm in diame- 
ter, hearing was not preserved in any patients. 

Also at the symposium, Dr I. Kaufman Arenberg, of the 
Colorado Otologic Research Center, Denver, discussed the 
importance of a multicentered prospective computerized 
study for Meniere's disease. Currently, data are being 
collected by the International Meniere's Disease Research 
Institute, Denver. 

By retrospectively analyzing the data collected from 763 
ears with Meniere's disease, Dr Arenberg has constructed 
a profile for patients who would most benefit from endo- 
lymphatic sac surgery. These factors include (1) unilateral 
disease of at least two to three years' duration, (2) hearing 
loss with a Meniere's pure tone average of 40 to 75 dB, (3) a 
positive dehydration test, (4) large fluctuations in hearing 
level for the six months prior to surgery, (5) attacks of 
vertigo that occur at least monthly, and (6) active disease 
with a documented hearing loss in the 24 hours prior to 
endolymphatic sac surgery. Preliminary data also suggest 
that rotary chair testing is a more sensitive predictor of 
successful endolymphatic sac surgery than electronystag- 
mography. Data collection will continue under the auspices 
of the Prosper Meniere Society, Denver. 





Research Training Award Recipient 
AMERICAN ACADEMY OF OTOLARYNGOLOGY-HEAD AND NECK 
SURGERY, Washington, DC 





Dr M. Eugene Tardy, Jr, president of the American 
Academy of Otolaryngology-Head and Neck Surgery pre- 
sented Douglas E. Dawson, MD, of the University of Iowa, 

(Continued on p 125.) 
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Your prescription and 
Chloraseptic? Together, they 
make fast work of relieving sore 
throat pain. In just 10 seconds, 
your patients can feel the effects. 

To get to the cause of a 
sore throat swiftly and effec- 
tively, nothing beats your 
prescription. | 

And to get to the 
pain, nothing 1s faster than 
Chloraseptic Spray, no 
matter what the cause, 
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50 the next time 
you write a prescription, do 
a fast number on the pain. 
Recommend Chloraseptic along 
with that prescription. Together, 
they're the best friends a sore 
throat ever had. 
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to make the cure 
| more comfortable 
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For temporary relief of 
minor sore throat pain 
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with the Academy’s first Research Training Award at its 
annual meeting, Sent 14, 1986, in San Antonio, Tex. Dr 
Dawson will use the award monies to develop and evaluate 
“Antiproliferative Antibodies to Squamous Cell Carcino- 
ma of the Head anc Neck." The funds for the Academy's 
new research grant are provided by the proceeds from the 
Academy Foundation's Research Fund. 

Dr Dawson is a resident at the University of Iowa in his 
third year of otolaryngology-head and neck surgery train- 
ing. Afte- completing his residency, he hopes to go into 
academic medicine with an active laboratory and clinical 
practice. 


Otolaryngology Research Community 
Recognizes Resident Investigators at 


Annual Research Meeting 
AMERICAN ACADEMY OF OTOLARYNGOLOGY-HEAD AND NECK 
SURGERY, Washington, DC 


Four residents in »tolaryngology-head and neck surgery 
received commemorative plaques and cash prizes, donated 
by Richards Medica! Company, for research papers pre- 
sented during the 1386 Research Forum, held Sept 14-15, 
1986, in San Antonio, Tex, in conjunction with the annual 
meeting of the American Academy of Otolaryngology- 
Head anc Neck Surgery. 

The winners in the basic research category were as 
follows: first place, George S. Goding, MD, University of 


Washington, for “Laryngeal Chemoreflex Anatomic and 
Physiologic Study Using the Superior Laryngeal Nerve in 
the Piglet”; second place, Mark Maslan, MD, University of 
Michigan, for “Electrical Stimulation of the Guinea Pig 
Cochlea"; and third place, Charles I. Woods, MD, Universi- 
ty of North Carolina, for “Effects of Dexamethasone and 
Oxymetazoline on ‘Postintubation Croup’: A Ferret Mod- 
el.” The first-place winner in the clinical research category 
was Manning S. Goldsmith, MD, University of North 
Carolina, for “DNA Flow Cytometry as a Prognostic 
Indicator in Head and Neck Cancer.” 


Resident Research Grant Award 
AMERICAN ACADEMY OF OTOLARYNGOLOGY-HEAD AND NECK 
SuRGERY, Washington, DC 





Stephen P. Cass, MD, of Wayne State University School 
of Medicine, Detroit, is the recipient of the Academy’s 1986 
Norwich Eaton Pharmaceuticals Resident Research Grant. 
Dr Cass will use the grant during his third year of training 
in otolaryngology-head and neck surgery to support a 
project entitled, “Comparison of Compensation After Lab- 
yrinthectomy and Vestibular Nerve Section in Cats.” 
Charles I. Carpenter, director of professional relations, 
Norwich Eaton Pharmaceuticals, presented Dr Cass with 
his award certificate at the opening ceremony of the 
annual meeting of the American Academy of Otolaryngol- 
ogy-Head and Neck Surgery in San Antonio, Tex, Sept 14, 
1986. Dr Cass will present the results of this study at next 
year's meeting in Chicago, Sept 19-23, 1987. 


In Other AMA Journals 


ARCHIVES OF DERMATOLOGY 


Hair Growth in Scalp Grafts From Patients With Alopecia Areata and Alopecia 


Universalis Grafted Onto Nude Mice 


Amos Gilhar, MD, Gerald G. Krueger, MD (Arch Dermatol 1987;123:44-50) 


Limitations of Carbon Dioxide Lasers for Treatment of Port-wine Stains 
Martin J. C. van Gemert, MD; Ashley J. Welch, PhD; Oon Tian Tan, MD; John A. 
Parrish, MD (Arch Dermatol 1987;123: 11-13) 


The Case for Use of the Carbon Dioxide Laser in the Treatment of Port-wine 


Stains 


John Louis Ratz, MD, Philip L. Bailin, MD (Arch Dermatol 1987;123:74-75) 


Spider Bites 
Reynold C. Wong, MD; Stephen E. Hughes, PhD; John J. Voorhees, MD (Arch Dermatol 
1987;123:98-104) 
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is no longer enough. . . 
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NEW! 


1800 pages, $75.00 
Approximately 200 tables 


Drug Evaluations Sixth Edition 
(DE6) contains comprehensive 
information about drugs 

the way you use them — 

by therapeutic use and class of 
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drugs and regimens of choice. 





Better than ever, this edition features more than 70 new drugs and 100 new 
investigational agents, a new chapter on antibiotic drug therapy, and expanded 


coverage on the immune system. 
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the order coupon today. 





Order Coupon 


Yes, send me Drug Evaluations Sixth Edition for 
a free 30-day preview. 





copies @ $75 per copy $ EN 
Less 2076 AMA member discount $ um 
Subtotal $ — —— 
Sales Tax (IL, NY residents only) $ 
Total 3 
Enclosed is my check, payable to the 
American Medical Association, for $ 
Name 
Address 


Book and Pamphlet Fulfillment, OP-255/6 
American Medical Association 

P.O. Box 10946 

Chicago, Illinois 60610-0946 


* Payment or charge information must 
accompany order. 

* Please allow 4-6 weeks for delivery. 

* Purchase orders must be accompanied 
by this completed order coupon. 

* Prices subject to change without notice. 


For phone orders with MasterCard or 
Visa call toll free 1-800-621-8335. In 
Illinois call collect 312/645-4987. 


[] MasterCard [] Visa 


Card Number Expiration Date 


Signature 


Oddly enough, wild rhinos talk to you 
only siler they ve dried up 








...from too many days on drying antihistamines. 


Back when all ne had was a simple, runny rhinovirus, “Wild rhinos” need more than a lesson in self-medication. 
antihistamines made him feel more civilized. But now They need your prescription for ENTEX* LA. ENTEX LA 
that sinasitis and bronchitis have set in, that continual opens swollen sinus passages so he can breathe easier. 
barrage of self medication with drying antihistamines Then it Mins slow-moving respiratory secretions so 
has turned him into a “wild rhino.” coughing becomes less painful—more productive. 
Now anis sinuses throb. His chest aches. And no What's more, ENTEX LA doesn't contain anything 
matter how much he coughs and blows, those sluggish to sedate him. Because a “wild rhino” is a lot easier to 
secretions dor t budge. tame when his head is clear. 


ANTIHISTAMINE-FREE | 


Entex LA ` 


HX ONLY 














FHENYLPROPANOLAMINE HCI 75 mg 
GUAIFENESIN .,400 mg 
IN A SPECIAL BASE TO PROVIDE A PROLONGED 
THERAPEUTIC EFFECT 


Just decongestion and drainage... 
without antihistamine drying and drowsiness. 


© 1986 NEP Please see next page for brief summary of prescribing information 
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ANTIHISIAMINE-FREE 


Entex LA 


PHENYLPROPANOLAMINE HCI 75 mg 
GUAIFENESIN 400 mg 
IN A SPECIAL BASE TO PROVIDE A PROLONGED 
THERAPEUTIC EFFECT 





Before prescribing or administering, see package circu- 


lar for full product information. The following is a brief 
summary. 


INDICATIONS AND USAGE: Entex LA is indicated for 
the symptomatic relief of sinusitis, bronchitis, pharyngitis, 
and coryza when these conditions are associated with 
nasal congestion and viscous mucus in the lower respira- 
tory tract. 

CONTRAINDICATIONS: Entex LA is contraindicated in 
individuals with known hypersensitivity to sympatho- 
mimetics, severe hypertension, or in patients receiving 
monoamine oxidase inhibitors. 

WARNINGS: Sympathomimetic amines should be used 
with caution in patients with hypertension, diabetes 
mellitus, heart disease, peripheral vascular disease, 
increased intraocular pressure, hyperthyroidism, or 
prostatic hypertrophy. 

PRECAUTIONS: Information for Patients: Do no crush 
or chew Entex LA tablets prior to swallowing. 

Drug Interactions: Entex LA should not be used in 
patients taking monoamine oxidase inhibitors or other 
sympathomimetics. 

Drug/Laboratory Test Interactions: Guaifenesin has 
been reported to interfere with clinical laboratory determi- 
nations of urinary 5-hydroxyindoleacetic acid (5-HIAA) 
and urinary vanilmandelic acid (VMA). 

Pregnancy: Pregnancy Category C. Animal reproduc- 
tion studies have not been conducted with Entex LA. It is 
also not known whether Entex LA can cause fetal harm 
when administered to a pregnant woman or can affect 
reproduction capacity. Entex LA should be given to a 
pregnant woman only if clearly needed. 

Nursing Mothers: It is not known whether the drugs in 
Entex LA are excreted in human milk. Because many 
drugs are excreted in human milk and because of the 
potential for serious adverse reactions in nursing infants, 
a decision should be made whether to discontinue nurs- 
ing or to discontinue the product, taking into account the 
importance of the drug to the mother. 

Pediatric Use: Safety and effectiveness of Entex LA 
tablets in children below the age of 6 have not been 
established. 

ADVERSE REACTIONS: Possible adverse reactions 
include nervousness, insomnia, restlessness, headache, 
nausea, or gastric irritation. These reactions seldom, if 
ever, require discontinuation of therapy. Urinary retention 
may occur in patients with prostatic hypertrophy. 
OVERDOSAGE: The treatment of overdosage should 
provide symptomatic and supportive care. If the amount 
ingested is considered dangerous or excessive, induce 
vomiting with ipecac syrup unless the patient is convuls- 
ing, comatose, or has lost the gag reflex, in which case 
perform gastric lavage using a large-bore tube. If indi- 
cated, follow with activated charcoal and a saline cathar- 
tic. Since the effects of Entex LA may last up to 12 hours, 
treatment should be continued for at least that length 

of time. 

NDC 0149-0436-01 Bottle of 100 

CAUTION: Federal law prohibits dispensing without 
prescription. 


ENX LATB-BS7 
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Norwich Eaton 


Norwich Eaton Pharmaceuticals, Inc. 
Norwich, New York 13815-0231 
A Procter & Gamble Company 





NEW TECHNIQUES AND ISSUES IN 
OTOLARYNGOLOGY 
HEAD AND NECK SURGERY 


April 9 - 12, 1987 


Sonesta Beach Hotel 
Bermuda 


COURSE DIRECTOR: 
DAVID W. KENNEDY, M.D. 
The Johns Hopkins Medical Institutions 


COURSE FACULTY: 

ROBERT W. CANTRELL, M.D. 
University of Virginia Medical Center 
MICHAEL E. JOHNS, M.D. 

The Johns Hopkins Medical Institutions 
H. BRYAN NEEL, Ill, M.D., Ph.D. 
Mayo Clinic 
JOHN C. PRICE, M.D. 

The Johns Hopkins Medical Institutions 
WILLIAM J. RICHTSMEIER, M.D., Ph.D. 
The Johns Hopkins Medical Institutions 
S. JAMES ZINREICH, M.D. 


The Johns Hopkins Medical Institutions 
ae : ss 
For further information: 


Program Coordinator, Office of Continuing Education 
22 Turner, 720 Rutland Avenue, Baltimore, Maryland 21205 
(301) 955-3168 


Sponsored by The Johns Hopkins Medical Institutions 
Department of Otolaryngology - Head and Neck Surgery 


has openings for the following full-time 
position: 

























7] Michael Reese Health Plan 


A LARGE HOSPITAL-BASED HMO 





Otolaryngoloaist 


THIS POSITION entails both outpatient and 
hospital practice as well as medical students 
and house staff teaching. 


REMUNERATION is high and competitive 
with academic and fee-for-service practice 
markets. Fringe benefits are generous. 


INTERESTED APPLICANTS should send 
Curriculum Vitae in confidence to: 


Dr. Stephen Contro, 

Medical Director, 

MICHAEL REESE HEALTH PLAN, 
2545 Martin Luther King Drive, 
Chicago 60616 


an equal opportunity employer m/f/h 


= 
E£ 
= = 5 
Sze 
- 2 
g=. 





M 


aximum 





DORYX Pellets 


(coated doxycycline 
hydate pellets) ts 


The only doxycycline with 
a pelletized delivery system 


O The DORYX modified-release pellets pass through the stomach 
and dissolve rapidly and uniformly in the small intestine 


O DORYX avoids high local concentrations in the stomach and 
substantially reduces the potential for gastric irritation and nausea 


Usual maintenance dose of DORYX: one 100-mg capsule once a day 


No other doxycycline 
can compare 





PARKE-DAVIS 


DORYX Pellets 
. Coated doxycycline 
hyclate pellets) cosi 


DORYX® (coated doxycycline hyclate p2ilets) Before prescribing, please see full 
prescribing information. A bref summary follows. 

INDICATIONS ANDIUSAGE. Doxycycline is indicated in infections caused by the following 
microorganisms 

Rickettsiae (Rocky Mountain spotted fever, typhus fever and the typhus group, Q fever, 

rickettsiaipoxanditick fevers) 

Mycoplasma pneamoniae (PPLO, Eatcn's agent). 

Agents of psittaccsis and ornithosis. 

Agents of lyrrphoeranuloma venereum and granuloma inguinaie. 

The spiroche:al agent of-relapsing fever (Borrelia recurrentis). 

The following gzam-megative microorganisms: 

:Haemophilusduc*eyi (chancmeid) 

Yersinia pests (fommerly Pasteurella pestis) 

Francisella tularensis (formerly Pasteurella tularensis) 

Bartonella becillifermis 

Bacteroides species 

Vibso choleraee (fermerly Vibre comma) 

Campylabacrer fetus (formerly Vibrio fetus) 

Brucella species tm conjunction with streptomycin) 

Because many strains of the following groups of microorganisms have been shown to be 
resistant to tetracyclines, culture-and susceptibility testing are recommended. 

Doxycycline is indicated for treatment of infections caused by the following gram-negative 
microorganisms, when bacteriological testing indicates appropriate susceptibility to the 
drug: 

Escherichia coli 

Enterobacteraercgenes (formerly Aerobacter aerogenes) 

Shigella spesies 

Mima species ane Herellea species 

Haemophilus-influeanzae (respiratory infections) 

Klebsiella species (respiratory and urinary infections) 

Doxycycliness indicated for treatment of infections caused by the following gram-positive 
microorganisms when baeteriolegical testing indicates appropriate susceptibility to the 
drug: 

Streptococcus species Up to 44 percent of strains of Streptococcus pyogenes and 
71 percent of Streptococcus faecalis have been found to be resistant to tetracycline drugs. 
Therefore, tetracyclines should not be used tor streptococcal disease unless the organism 
has been demoenstrated to be susceptible. 

For upper respiratory infections due ta group A beta-hemolytic streptococci, penicillin is 
the usual drug »f cheice, including prophylaxis of rheumatic fever. 

Diplococcus pneumoniae. Staphyloceccus aureus, (respiratory, skin and soft-tissue 
infections) Tetmacycines are not the drug of choice in the treatment of any type of 
staphylococcal infection 

When penicillin iscontraindicated, doxycycline is an alternative drug in the treatment of 
infections dueto: 

Treponema palliaum and Treponema Dertenue (syphilis and yaws) 

Listeria monocytcgenes 

Clostridium species 

Bacillus anthracis 

Fusobacteriem fusiforme (Vincent's infection) 

Actinomyces species 

In acuteintestinasamebiasis Goxycycline may be a useful adjunct to amebicides 

In severe ache doxycycline may be usefu! adjunctive therapy. 

Doxycycliness insiicated in the treatment of trachoma, although the infectious agent is not 
atways eliminated, as judged by immunofluorescence. 

Inclusion conjunctivitis may be treated with oral doxycycline alone, or with a combination 
a! topical ager'ts 

Doxycycliness indicated for the treatment of uncomplicated urethral, endocervical or rectal 
infections in adults saused by Chlamyd'a trachomatis. 

Doxycyclinexs indicated for the treatment of nongonococcal urethritis caused by 
Chlamydia trathomatis and Ureaplasma urealyticum and for the treatment of acute epi- 
Gidymo-orchitis caused by Chlamydia tachomatis. 

Doxycycline is indicated for the treatment of uncomplicated gonococcal infections in 
adults (excepttor anorectal infections ir men), the gonococcal arthritis-dermatitis syndrome 
and acuteepiaidymo-orchitis caused by N. gonorrhoeae. 

CONTRAINDICATIONS. The drug is contraindicated in persons who have shown hyper- 
sensitivity to any of the tetracyciines. 

WARNINGS. “HE USE OF DRUGS OF THE TETRACYCLINE CLASS DURING TOOTH 
DEVELOPMENT (LAST HALF GF PREGNANCY, INFANCY AND CHILDHOOD TO THE AGE 
OF 8 YEARS) MAY SAUSE PERMANENT DISCOLORATION OF THE TEETH (YELLOW-GRAY- 
BROWN). This-adverse reaction is more-common during long term use of the drugs but has 
been observed follawing repeated shor term courses. Enamel hypoplasia has also been 
reported. TETRAC WCLINE DRUGS, THEREFORE, SHOULD NOT BE USED IN THIS AGE 
GROUP UNLESS CTHER'DRUGS ARE NOT LIKELY TO BE EFFECTIVE OR ARE 
CONTRAINDICATEOD. 

Results of amimalstudies indicate that tetracyclines cross the placenta, are found in fetal 
tssues and can hawe toxic effects on the developing fetus (often related to retardation of 
skeletal develapment). Evidenee of embryotoxicity has been noted in animals treated early in 
pregnancy. If any tetracycline is used during pregnancy or if the patient becomes pregnant 
while taking these @rugs, the patient should be apprised of potential hazard to the fetus 

As with other tetracyclines, doxycycline forms a stable calcium complex in any bone- 
forming tissue: A decrease in the fibula growth rate has been observed in prematures given 
oral tetracycliee in doses of 25mg/kg every six hours. This reaction was shown to be 
reversible when the-drug was discontinued 

Photosensitwity manifested by an exaggerated sunburn reaction has been observed in 
some individuals taking tetracyclines. Patients apt to be exposed to direct sunlight or 
ultraviolet ligheshould be advised that this reaction can occur with tetracycline drugs, and 
reatment shoJld be discontinued at the first evidence of skin erythema. 

The antianabolic-action of the tetracyclines may cause an increase in BUN. Studies to date 
mdicate that tis dees not occur with the use of doxycycline in patients with impaired renal 
'unction 
PRECAUTIONS. As with other antibiotic preparations, use of this drug may result in 
overgrowth ofmonsusceptible organisms, including fungi. If superinfection occurs, the 
antibiotic shosid be discontinued and appropriate therapy instituted. 

Ail infections due to group A«beta-hemolvtic streptococci should be treated for at least 
10 cays. 





Laboratory tests: In venereal disease when coexistent syphilis is suspected, dark-field 
examination should be done before treatment is started and the blood serology repeated 
monthly for at least 4 months. 

In long term therapy, periodic laboratory evaluation of organ systems, including hema- 
topoietic, rena! and hepatic studies should be performed. 

Drug interactions: Because tetracyclines have been shown to depress plasma prothrom- 
bin activity, patients who are on anticoagulant therapy may require downward adjustment of 
their anticoagulant dosage. 

Since bacteriastatic drugs may interfere with the bactericidal action of penicillin, it is 
advisable to avoid giving tetracyclines in conjunction with penicillin 

For concomitant therapy with antacids or iron-containing preparations and food see 
"Dosage and Administration” section. 

Carcinogenesis, mutagenesis, impairment of fertility: ong term studies are currently 
being conducted to determine whether tetracyclines have carcinogenic potential. Animal 
studies conducted in rats and mice have not provided conclusive evidence that tetracyclines 
may be carcinagenic or that they impair fertility. In two mammalian cell assays (L51784 
mouse lymphoma and Chinese hamster lung cells in vitro) positive responses for muta- 
genicity occurred at concentrations of 60 and 10 mcg/mL respectively. In humans no 
association between tetracyclines and these effects have been made 

Pregnancy: Pregnancy Category D (See Warnings section). 

Nursing mothers: Tetracyclines are present in the milk of lactating women who are taking a 
drug in this class. Because of the potential for serious adverse reactions in nursing infants 
from the tetracyclines, a decision should be made whether to discontinue nursing or 
discontinue thedrug, taking into account the importance of tne drug to the mother (see 
Warnings section). 

Pediatric use: See Warnings and Dosage and Administration sections. 

ADVERSE REACTIONS. Due to oral doxycyclines virtually complete absorption, side 
effects to the lower bowel, particularly diarrhea, have been infrequent. The following adverse 
reactions have seen observed in patients receiving tetracyclines: 

Gastrointestinal: Anorexia, nausea, vomiting, diarrhea, glossitis, dysphagia, enterocolitis, 
and inflammatery lesions (with monilial overgrowth) in the anogenital region. These reactions 
have been caused by both the oral and parenteral administration of tetracyclines. Rare 
instances of esophagitis and esophageal ulcerations have been reported in patients 
receiving Capsule and tablet forms of drugs in the tetracycline class. Most of these patients 
took medications immediately before going to bed. (See Dosage and Administration). 

Skin: Maculopapular and erythematous rashes. Exfoliative dermatitis has been reported 
but is uncommon. Photosensitivity is discussed above (see Warnings). 

Renal toxicity: Rise in BUN has been reported and is apparently dose related. (See 
Warnings). 

Hypersensitivity reactions: Urticaria, angioneurotic edema, anaphylaxis, anaphylactoid 
purpura, pericarditis, and exacerbation of systemic lupus erythematosus. 

Bulging fontanels in infants and benign intracranial hypertension in adults have been 
reported in individuals receiving tetracyclines. These conditions disappeared when the drug 
was discontinued. 

Blood: Hemetytic anemia, thrombocytopenia, neutropenia, and eosinophilia have been 
reported with tetracyclines. 

When given over prolonged periods, tetracyclines have been reported to produce brown- 
black microscepic discoloration of thyroid glands. No abnormalities of thyroid function are 
known to occur 
DOSAGE AND ADMINISTRATION. THE USUAL DOSAGE AND FREQUENCY OF ADMIN- 
ISTRATION OF DOXYCYCLINE DIFFERS FROM THAT OF THE OTHER TETRACYCLINES. 
EXCEEDING THE RECOMMENDED DOSAGE MAY RESULT IN AN INCREASED INCIDENCE 
OF SIDE EFFECTS. 

Adults: The usual dose of oral doxycycline is 200 mg on the first day of treatment 
(administered “00 mg every 12 hours) followed by a maintenance dose of 100 mg/day. The 
maintenance dose may be administered as a single dose or as 50 mg every 12 hours. In the 
management cf more severe infections (particularly chronic infections of the urinary tract), 
100 mg every 12 hours is recommended. 

For children above eight years of age: The recommended dosage schedule for children 
weighing 100 pounds or less is 2 mg/Ib of body weight divided into two doses on the first day 
of treatment, followed by 1 mg/Ib of body weight given as a single daily dose or divided into 
two doses on subsequent days. For more severe infections up to 2 mg/Ib of body weight may 
be used. For children over 100 pounds, the usual adult dose should be used. 

Uncomplicased gonococcal infections in adults (except anorectal infections in men): 100 
mg, by mouth, twice-a-day for 7 days. As an alternate single visit dose, administer 300 mg 
stat followed irrone hour by a second 300 mg dose. Tlie dose may be administered with 
food, includinc milk or carbonated beverage. as required 

Acute epididymo-orchitis caused by N. gonorrhoeae: 100 mg. by mouth, twice-a-day for 
at least 10 days. 

Primary and*secondary syphilis: 300 mg a day in divided doses for at least 10 days. 

Uncomplicated urethral, endocervical, or rectal infection in adults caused by Chlamydia 
trachomatis: 100 mg by mouth, twice-a-day for at least 7 days. 

Nongonocoscal urethritis caused by C. trachomatis and U. urealyticum: 100 mg, by 
mouth, twice-a-day for at least 7 days. 

Acute epididymo-orchitis caused by C. trachomatis: 100 mg, by mouth. twice-a-day for 
at least 10 days. 

The therapeutic antibacterial serum activity will usually persist for 24 hcurs following 
recommendec dosage. 

When used n streptococcal infections, therapy should be continued for 10 days. 

Administration of adequate amounts of fluid along with capsule and tablet forms of drugs 
in the tetracycsne class is recommended to wash down the drugs and reduce the risk of 
esophageal irritation and ulceration (see Adverse Reactions). 

If gastric irritation occurs, it is recommended that doxycycline be given with food or milk. 
The absorption of doxycycline is not markedly influenced by simultaneous ingestion of food 
or milk. 

Concomitant therapy: Antacids containing aluminum, caicium or magnesium, sodium 
bicarbonate, and iron-containing preparations should not be given to patients taking oral 
tetracyclines 

Studies to date have indicated that administration of doxycycline at the usual recom- 
mended doses does not lead to excessive accumulation of the antibiotic in patients with 
renal impairment. 

Caution—Federal law prohibits dispensing without prescription 


Manufactured-by 

Faulding International 

129 Dew Street, 

Thebarton, South Australia, 5031 


Distributed by 


PARKE-DAVIS 


Div of Warner-Lambert Co 
Morris Plains, NJ 07950 
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Instructions for Authors 


NorE: Please read these instructions carefully—technical deficiencies 
must be corrected before manuscripts can be reviewed. 

Send manuscripts by first-class mail to Byron J. Bailey, MD, 
Chief Editor, Archives of Otolaryngology—Head & Neck Surgery, 
Substation 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
765-9040. Manuscripts are received with the understanding that 
they are not under simultaneous consideration by another publi- 
cation. Accepted manuscripts become the permanent property of 
the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 

Any manuscript, Letter to the Editor, or other material sent for 
publication must be accompanied by a letter containing the following 
language: *In consideration of the American Medical Association's 
taking action in reviewing and editing my submission, the author(s) 
undersigned hereby transfers, assigns, or otherwise conveys all copyright 
ownership to the AMA in the event that such work is published by the 
AMA." We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
the review of the manuscript. 

In case the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility.— All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Title.— Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page)—The title page should include all 
authors' full names, highest degrees, academic affiliations, and, if 
the manuscript was presented at a meeting, the name of the 
meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with 
his or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
reprints at the time the typescript is returned after editorial 
processing. 

Abstract (Second Page).— Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do 
not include a "summary" section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 27.9-em (8% X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

Metrication (and SI Units).—A]1l measurements must be in metric 
units, with Systéme International (SI) equivalents given paren- 
thetically, in accordance with AMA policy. 

References.—List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
should include (1) authors, (2) title, (3) journal name (as abbrevi- 
ated in Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books should 
include (1) authors, (2) chapter title (if any), (3) editors (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
Volume and edition numbers, specific pages, and name of transla- 
tor should be included when appropriate. The author is responsi- 
ble for the accuracy and completeness of the references and for 
their correct text citation. Please note this journal’s punctuation 
and sequence style preference in previously published reference 
listings. 


Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables.—Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 27.9-cm (8% X11-in) 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Illustrations.—Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 X 17.3 em (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
hy the author or his sponsor. After deducting the ARCHIVES’ 
contribution, the author's share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure.—In the cover letter, list all affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 


PLEASE NOTE: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. 

(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 

(3) Failure to convert to SI units. 

(4) References not in proper format, not in numerical 
order, or not cited in text. 

(5) Use of 1!2-spacing rather than double-spacing. Do not 
justify lines. 

(6) Failure to send two sets of illustrations/photographs. 

(7) Title too long. 

(8) Failure to label abstract or to provide abstract. 

(9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 

——— (10) Failure to include copyright transmittal letter. 

—— (11) Failure to include all authors’ personal signatures on 

copyright transfer form. 
—— (12) Failure to designate the corresponding author and 
provide phone number and address. 
——— (13) Failure to get consent forms for illustrations previously 
published elsewhere. 


E Specifically designed for the iñ-office surgeo 
Dexta Surgery LELEA Ke (= 
the maximum in comfort, 
versatility, function and design. 


Mark 52S 


Surgery Tables of tomorrow.. 
available today. 


Synchronized control 
into upsight chair, 
contou: chair or flat table 


Standard features include: 


e Full base swivel 

e 22" extendable back 

e Articulsting/prosthetic 
headrest 


See us at the following show: 
ASOS/ Tempe, Arizona /Feb 27-Mar 1/Booth #’s 25 & 26 


l kkkt 
Made in USA 


For more information or direct sales contact: 


Dexta Corporation - 362 Kaiser Road » Napa, CA 94558 


In Calit.: (707)255-2454 or (800)443-3982 
Other States: (800)358-9090 


Three models of 
surgery tables 


individual control of 
base, back and foot 
section into upright 
chair, contour chair or 
UUELE EL 

27 Trendelenberg 
Extendable back 
Exclusive DEXTRAK 
accessory mounting 
system permits 
removable IV boards, 
IV pole and restraint 
straps 

Choice of headrest 
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ou are the final quality control step. 


Behind each bottle of Cortisporin® Otic is thirty years of clinical 
experience. Behind that are forty million bottles sold in the last decade 
without a single recall. 

Before Cortisporin Otics reach the pharmacy, they’ve passed 95 
stringent quality control checks. You're the last, and the most important. 
Without you, Cortisporin Otic can’t help your patients. Remember... 


» Write Do Not Substi 


» 





CORTISPORIN OTIC 


SUSPENSION/SOLUTION' (Sterile) 
(polymyxin B-neomycin-hydrocortisone) 


CORTISPORIN* OTIC Suspension Sterile (Polymyxin B-Neomycin-Hydrocortisone) Description: Each cc con- 
tains: Aerosporin* (Polymyxin B Sulfate) 10,000 units. Neomycin sulfate (equivalent to 3.5 mg neomycin base) 5 
mg. Hydrocortisone 10 mg (196). The vehicle contains the inactive ingredients cetyl alcohol, propylene glycol, 
polysorbate 80, water for injection and thimerosal (preservative) 0.01%. Indications: For the treatment of 
superficial bacterial infections of the external auditory canal caused by organisms susceptible to the action of 
the antibiotics, and for the treatment of infections of mastoidectomy and fenestration cavities caused by 
organisms susceptible to the antibiotics. Precautions: This drug should be used with care in cases of 
perforated eardrum and in HA cases of chronic otitis media because of the possibility of ototoxicity 
caused by neomycin. CORTISPORIN* OTIC Solution Sterile (Polymyxin B-Neomycin-Hydrocortisone) Descrip- 
tion: Each cc contains: Aerosporin* (Polymyxin B Sulfate) 10,000 units. Neomycin sulfate (equivalent to 3.5 mg 
neomycin base) 5 mg. Hydrocortisone 10 mg (196). The vehicle contains the inactive ingredients cupric sulfate, 
AD" hydrochloric acid, propylene glycol, water for injection and potassium metabisulfite (preservative) 

.196. Indications: For the treatment of superficial bacteria! infections of the external auditory canal caused by 
organisms susceptible to the action of the antibiotics. Warning: Contains potassium metabisulfite, a sulfite 
that may cause allergic-type reactions (e.g., hives, itching, wheezing, anaphylaxis) in certain susceptible 
persons. Although the overall prevalence of sulfite sensitivity in the general population is probably low, 
it is seen more frequently in asthmatics or in atopic nonasthmatic persons. Precautions: This drug should 
be used with care when the integrity of the tympanic membrane is in question because of the possibility 
Of ototoxicity caused by neomycin. Adverse Reactions: Stinging and burning have been reported when 
this drug has gained access to the middle ear. Contraindications, Warnings, Precautions and Adverse 


*Caution: If perforation of the eardrum exists, specify Cortisporin Otic Suspension (this drug should 
be used with care in cases of perforated eardrum). 
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Reactions Common to Both Products. Contraindications: These products are contraindicated in those individ- 
uals who have shown hypersensitivity to any of the components, and in herpes simplex, vaccinia and varicella 
Warnings: As with other antibiotic preparations, prolonged treatment may result in overgrowth of nonsuscep- 
tible organisms and fungi. If the infection is not improved after one week, cultures and susceptibility tests 
should be repeated to verify the identity of the organism and to determine whether therapy should be 
changed. When using neomycin-containing products to control secondary infection in the chronic dermatoses, 
such as chronic otitis externa, it should be borne in mind that the skin in these conditions is more liable 
than is normal skin to become sensitized to many substances, including neomycin. The manifestation of 
sensitization to neomycin is usually a low grade reddening with swelling, dry scaling anc itching; it may be 
manifest simply as a failure to heal. During long-term use of neomycin-containing products. periodic examina- 
tion for such signs is advisable and the patient should be told to discontinue the product if they are 
observed. These symptoms regress quickly on withdrawing the medication. Neomycin-containing applications 
should be avoided for that patient thereafter. Precautions: If sensitization or irritation occurs, medication 
should be discontinued promptly. Patients who prefer to warm the medication before using should be 
cautioned against heating the solution above body temperature, in order to avoid loss of potency. Treatment 
should not be continued for longer than ten days. Allergic cross-reactions may occur which could prevent 
the use of any or all the following antibiotics for the treatment of future infections: kanamycin, paromomycin 
streptomycin, and possibly gentamicin. Adverse Reactions: Neomycin is a not uncemmon cutaneous 
sensitizer. There are articles in the current literature that indicate an increase in the prevalence of persons 
sensitive to neomycin. 
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Neural Control 


Avrim R. Eden, MD, Patrick J. Gannon 


e This study investigates the afferent 
and efferent pathways 5y which respirato- 
ry neurons in the brain can monitor and 
regulate middie ear aeration. Experiments 
were performed on 11 adult cynomolgus 
monkeys (Macaca fascicularis). The neu- 
ral tracer, horseradish peroxidase, was 
placed on the transected nerves of the 
tympanic plexus in feur animals. Horse- 
radish peroxidase-labeled nerve terminal 
fields were observed in the ipsilateral 
respiratory subnuclei of the nucleus of the 
solitarv tract. This may represent the sen- 
sory pathway by which the degree of 
middie ear aeration is monitored by the 
brain. Horseradish percxidase was in- 
jected into the eustachian tube muscles in 
six of the monkeys, and horseradish per- 
oxidase-labeled motoneurons were ob- 
served in the ipsilateral trigeminal motor 
nucleus (tensor palati mescle) and nucle- 
us ambiguus (levator palati muscle). 
These brain-stem motor nuclei may repre- 
sent the efferent pathways by which the 
degree of middle ear aeration is regu- 
lated. The-resuits of these primate exper- 
iments confirmeour earlier studies on rab- 
bits and cats. A theory for the neural 
contro! of middle ear aeration is pro- 
posed. 

(Arch Otolaryngol Head Neck Surg 
1987; 113-133-137) 


he contro! of middle ear aeration 
is unknown. Wile periodic open- 
ing of the eustachian tube is thought 
to maintain the air in the middle ear 
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of Middle Ear Aeration 


and mastoid air cells at atmospheric 
pressure, the exact physiology of the 
eustachian tube is unclear.'? Further- 
more, the precise composition and 
partial pressures of the gases in the 
middle ear remain uncertain.’ There 
is no reliable clinical test of tubal 
function, even though adequate mid- 
dle ear aeration is universally recog- 
nized as the key to successful surgery 
for chronic ear disease.'? 

Otitis media is a disease that is 
partly attributable to inadequate mid- 
dle ear aeration. It is the most fre- 
quent diagnosis made in children in 
the United States*; over 75% of chil- 
dren will manifest otitis media by the 
age of 5 years. The overall prevalence 
of otitis media is about 15% to 20%, 
with a peak prevalence rate between 
6 to 36 months of age. The cost of 
health care for otitis media in the 
United States, including myringoto- 
my and adenoidectomy, is estimated 
at $2 billion annually. 

Past research into mechanisms 
underlying the pathogenesis of otitis 
media has concentrated almost exclu- 
sively on two major themes: the ana- 
tomical and mechanical factors that 
may affect eustachian tube function," 
and the inflammatory and immuno- 
logic mechanisms of the mucosa of the 
middle ear and eustachian tube.*"? 
However, even in combination, these 
factors do not account fully for the 
prevalence and natural history of oti- 
tis media. Other unexplained manifes- 
tations of prolonged underaeration of 
the middle ear include intractable 
atelectasis of the tympanie mem- 
brane, cholesteatoma formation, and 
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the failure of tympanoplasty due to 
vacuumlike retraction of the newly 
grafted tympanic membrane." 

This lack of knowledge about the 
control of middle ear aeration is most 
apparent when compared with what is 
known about regulatory mechanisms 
of the lower respiratory tract. Such a 
comparison includes consideration of 
peripheral baroreceptors and chemo- 
receptors, afferent (sensory) projec- 
tions to central respiratory nuclei, 
organization of the central respirato- 
ry nuclei (interneurons), efferent (mo- 
tor) pathways, and proprioceptive and 
mechanoreceptor feedback loops. For 
example, central respiratory neurons 
in the medulla receive input from 
chemoreceptors, baroreceptors, mech- 
anoreceptors, and proprioreceptors of 
the lower respiratory tract through 
the glossopharyngeal and vagus 
nerves. Also, different sensory infor- 
mation appears to be transmitted by 
the unmyelinated and myelinated 
nerve fibers within each nerve." 
There are no comparable data of the 
central projections or fiber character- 
istics of the glossopharyngeal and 
vagus nerve branches in the tympanic 
plexus. 

The relations of the eustachian tube 
muscle motoneurons to other brain- 
stem respiratory motoneurons are 
unknown. The locations of propriocep- 
tive neurons (afferent input) from the 
tubal muscles àre also unknown, even 
though lack of tubal muscle "tonus" is 
considered to be a key element in the 
widely held clinical concept of eusta- 
chian tube dysfunction.'?* This lack of 
basic data has been a serious impedi- 
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Fig 1.—Photomicrographs of some components of proposed aeration reflex. Top left, Horserad- 
ish peroxidase (HRP)-labeled neurons in nucleus ambiguus after application of HRP to ipsilateral 
levator palati muscle. Top right, Spindle-shaped HRP-labeled neurons in inferior salivary nucleus 
to show extensive dendritic branching in reticular formation. Bottom left, HRP-labeled terminal 
field (arrows) in ventral nucleus of solitary tract (NST). Bottom right, Transverse section of 
tympanic nerve close to its junction with caroticotympanic nerve to show typical cluster of 


ganglion cells. 


ment to definitive studies of tubal 
muscle function. Thus, the precise 
roles of each of the three tubal mus- 
cles (tensor palati, levator palati, sal- 
pingopharyngeus) in eustachian tube 
function remains controversial.‘ 
However, the tensor palati muscle is 
generally recognized as the primary 
dilator muscle of the eustachian tube. 
The contributions of the two “accesso- 
ry” muscles (medial pterygoid, tensor 
tympani) to tubal function are also 
unclear." 

This article examines the anatomy 
of both the afferent and efferent neu- 
ral pathways by which respiratory 
neurons in the brain can monitor and 
regulate middle ear aeration. Two key 
questions are addressed: What are the 
central nervous system mechanisms 
that could monitor the degree of mid- 
dle ear aeration, and what are the 
mechanisms that could control and 
regulate eustachian tube function? 

Our experimental design is modeled 
on neuroanatomic studies of central 
nervous system regulation of the low- 
er respiratory tract for the following 
reasons: (1) precise control of aeration 


is essential to normal function in both 
the ear and the lung; (2) similar neu- 
ral circuits may be involved, since the 
middle ear and tympanic glomus cells 
are innervated by branches of the 
same cranial nerves that innervate 
the lung and glomus cells in the carot- 
id and aortic bodies; and (3) it also 
seems unlikely that the lung would be 
subject to such precise active control 
mechanisms while the middle ear is 
left entirely to passive mechanical 
devices for adequate aeration. 

These nonhuman primate experi- 
ments extend our earlier studies on 
rabbits? and cats,5 and allow us to 
examine a system more closely related 
to humans. 


MATERIALS AND METHODS 
Animal Model 


Our earlier studies were performed on 
animals commonly used in otitis media 
research, but we considered it more perti- 
nent to study an animal more closely re- 
lated to the human condition. We suggest 
that a higher primate, such as the 
macaque, may be the most appropriate 
animal model for middle ear aeration 
studies for the following reasons: (1) the 
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anatomy of the middle ear, mastoid, tym- 
panic plexus, eustachian tube, palate and 
nasopharynx in this old-world monkey is 
similar in many ways to that in human 
beings’; (2) there is considerable evidence 
to indicate that the eustachian tube and 
palate of monkeys are similar in function 
to that of human beings’; and (3) there are 
already considerable anatomic and neuro- 
physiologic data about brain-stem respira- 
tory neurons and their control of the lower 
respiratory tract in these animals to serve 
as a reference for the middle ear studies. 
These studies were performed on 11 
adult male and female cynomolgus mon- 
keys (Macaca fascicularis). The animals 
were pretreated with atropine sulfate (0.3 
mg/kg of body weight, administered sub- 
cutaneously) and anesthetized with ket- 
amine hydrochloride (15 mg/kg of body 
weight, administered  intramuscularly) 
and xylazine (6 mg/kg of body weight, 
administered intramuscularly). 


Tympanic Plexus Injections 


The middle ear was approached through 
an opening in the anteromedial aspect of 
the tympanic plate in four animals. This 
exposed the promontory and tympanic 
plexus while maintaining the integrity of 
all other middle ear structures. The nerves 
of the tympanic plexus were transected. A 
small pledget of Gelfoam soaked in horse- 
radish peroxidase (HRP, type VI, 30% in 
saline, Sigma Chemical Co, St Louis) was 
applied directly to the transected nerves of 
the tympanic plexus. The middle ear cavity 
was then filled with a 25% solution of 
surfactant (Pluronics F-127, BASF Corp, 
Parsippany, NJ) at 5°C. This polymer gels 
rapidly at body temperature, forming an 
effective barrier to HRP diffusion. The 
defect in the tympanic plate was sealed 
with bone wax, and the incision was closed 
in layers. In one control animal, the prom- 
ontory of the middle ear was flooded with 
HRP solution (30% in saline) but the Plu- 
ronics polymer was not applied. The defect 
in the tympanic plate was sealed with bone 
wax to prevent spread of HRP to surround- 
ing extra-aural structures. 


Eustachian Tube Muscle Injections 


The nasopharynx was exposed by a 
parasagittal incision of the soft palate in 
six monkeys. The palatal mucosa was 
stripped posteriorly and the tensor palati 
(tensor veli palatini) muscle was identified 
as its tendon turned around the pterygoid 
hamulus. More posteriorly, the larger leva- 
tor palati (levator veli palatini) muscle was 
identified at its insertion into the soft 
palate. Each muscle was separated from 
the surrounding tissues and wrapped with 
parafilm plastic sheeting to prevent the 
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Fig 2.—Diagram of proposed polysynaptic neural circuits that monitor and regulate middle ear 
aeration. Receptor in tympanic plexus (TP) transmit sensory information from middie ear to 
solitary trac: (NT). This irformation is processed here, and then transmitted directly and through 
interneurons to-motor nuclei of eustachian tube muscles. NA indicates nucleus ambiguus; NV, 
trigeminal motcr nucleus TT, tensor tympani muscle; TVP, tensor palati muscle; LVP, levator 
palati musc; ET, eustachian tube; and SP, soft palate. 


spread of tracer. Each muscle was injected 
at multiplespomts with 2 to 4 uL of HRP 
solution (30% in saline’ using a microsy- 
ringe. Only one tubal muscle was injected 
in each animal. The neecle entry sites were 
lightly eauzer:zed and the entire muscle 
covered with the Pluranics solution. The 
mucosa ane scft palate were sutured. 


Histochemistry 


After a 4%-to 72-hour survival, and under 
deep barbitarate anesthesia (pentobarbital 
sedium, 25 mg kg of body weight adminis- 
tered intramuscularly), the brain and head 
were fixed dy transcardiac perfusion. An 
initial salire fiush (0.09%, 37°C) was fol- 
lowed by 2 L of fixative (1% paraformalde- 
hyde, 3% glutaraldehyde, 25% dextrose, 
and 0.1% magnesium sulfate, 20°C) and 
then 1 Leacho! 10%, 20%, and 30% sucrose 
at 5°C. All solutions were buffered in 0.1 
mol/L of paos»hate buffer at pH 7.4. Sub- 
sequently, serial transverse brain sections, 
40 um, were cut and reacted for HRP by 
standard FListschemical techniques. The 
sections were mountec on chrome-alum 


subbed slides, counterstained with neutral 
red, and examined with a light microscope 
using Kohler and darkfield illuminations. 


RESULTS 
Tympanic Plexus Studies 


Discrete HRP-labeled terminal 
fields were present in the ventral sub- 
nucleus of the ipsilateral nucleus of 
the solitary tract in three of four 
animals following HRP application to 
the tympanic plexus (Fig 1, bottom 
left). Two groups of HRP-labeled neu- 
rons were present in the ipsilateral 
salivatory nuclei in all four menkeys. 
The more ventral HRP-labeled neu- 
rons showed extensive dendritic 
branching into respiratory-associated 
subnuclei within the reticular forma- 
tion (Fig 1, top right). There were no 
HRP-labeled cells on the contralater- 
al side or in any other brain-stem 
nucleus. Horseradish  peroxidase- 
labeled neurons were also present in 
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the ipsilateral inferior glossopharyn- 
geal (petrosal) ganglion. There were 
no HRP-labeled neurons or terminal 
fields in the brain stem of the control 
animal. 


Eustachian Tube Muscle Studies 


Horseradish peroxidase-labeled 
motoneurons were present in the ipsi- 
lateral nucleus ambiguus (Fig 1, top 
left) following the levator palati mus- 
cle injections (three animals), and in 
the medial aspect of the dorsal divi- 
sion of the ipsilateral trigeminal 
motor nucleus folowing the tensor 
palati muscle injections (three ani- 
mals)  Horseradish  peroxidase-la- 
beled cells were also present in the 
ipsilateral trigeminal ganglion and in 
the superior (jugular) ganglion of the 
vagus nerve after the tensor palati 
and levator palati muscle injections, 
respectively. There were no labeled 
cells on the contralateral side or in 
any other brain-stem nucleus. 


COMMENT 


We have demonstrated that there 
are neural connections between the 
middle ear, brain, and eustachian tube 
in rabbits and cats, and now in nonhu- 
man primates. These studies suggest 
the presence of a visceral regulatory 
mechanism in which  brain-stem 
respiratory neurons both monitor and 
regulate the degree of middle ear aer- 
ation (Fig 2). 

Sensory Inputs From the 
Middle Ear to the Brain 


Discrete HRP-labeled terminal 
fields were present in a respiratory 
subnucleus of the nucleus of the soli- 
tary tract following HRP applications 
to the tympanic plexus. These projec- 
tions from the tympanic plexus to 
respiratory nuclei in the brain may 
represent sensory input from middle 
ear chemoreceptors and/or barore- 
ceptors. Potential middle ear recep- 
tors include glomus tympanicum cells, 
middle ear ganglion cells" (Fig 1, bot- 
tom right), middle ear corpuscles," 
and bare nerve endings within the 
tympanic membrane and the round 
window membrane.” 

Brain-stem respiratory neurons 
may be divided into two functionally 
distinct groups.” The nucleus of the 
solitary tract, together with part of 
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the dorsal motor nucleus of the vagus, 
form the dorsal respiratory group. 
Motoneurons in nucleus ambiguus and 
retroambiguus, the facial and retrofa- 
cial nuclei, the trigeminal motor 
nucleus, and the hypoglossal nucleus 
form the ventral respiratory group. 
The nucleus of the solitary tract is the 
region of first synapse for respirato- 
ry-related afferents, and integration 
of the primary respiratory sensory 
inputs occurs here. For example, 
inputs from lung stretch receptors 
terminate in the ventral and ventro- 
lateral subnuclei, while those of the 
larynx terminate in the interstitial 
subnucleus of the nucleus of the soli- 
tary tract. Sensory input from the 
lung is through the glossopharyngeal 
and vagus nerves, both of which have 
a branch to the tympanic plexus of the 
middle ear. 

Our studies on rabbits, cats, and 
monkeys clearly demonstrate neural 
projections from the tympanic plexus 
to the nucleus of the solitary tract. 
Additional anatomical studies are 
necessary to more fully understand 
the neural connections between the 
middle ear and brain. For example, 
which specific receptors within the 
middle ear and/or eustachian tube 
project through the tympanic plexus 
to the solitary tract? Is there any 
overlap within the nucleus of the soli- 
tary tract between the anatomic 
inputs from the middle ear and those 
from the nasal cavities, nasopharynx, 
larynx, and lung? The answers to 
these and other questions will add to 
our understanding of the central 
respiratory nuclei, and perhaps lead 
to a unifying theory of coordinated 
central control of the upper and lower 
respiratory tracts. 


Innervation of the Eustachian 
Tube Muscles 


The location of HRP-labeled moto- 
neurons in the ventral respiratory 
nuclei of the brain stem following 
eustachian tube muscle injections 
may represent pathways by which the 
degree of middle ear aeration is regu- 
lated. 

There are three main and two “ac- 
cessory" muscles that may have dif- 
ferent roles in eustachian tube func- 
tion. The tensor palati, levator palati, 


and salpingopharyngeus are the pri- 
mary tubal muscles, and have direct 
attachments to the eustachian tube. 
An accessory tubal muscle, the tensor 
tympani, lies in a bony canal above 
the eustachian tube; its tendon crosses 
the middle ear and inserts into the 
neck of the malleus. Retraction of the 
tympanic membrane is often the ear- 
liest clinical indication of inadequate 
middle ear aeration. Stretch receptors 
(if present) in the tensor tympani 
muscle or tendon may sense the subtle 
inward displacement of the tympanic 
membrane and thus function as 
a tonus-setter for the tensor palati 
muscle.'^ The medial pterygoid muscle 
may influence the action of the tensor 
and levator palati muscles by its con- 
siderably larger mass; electromyo- 
graphic studies demonstrate that 
activity in the medial pterygoid 
always precedes and outlasts the 
shorter bursts of activity in the small- 
er levator and tensor palati mus- 
cles.?! 

The location of the sensory neurons 
for tubal muscle proprioception is 
unknown. Sensory (proprioceptive) 
neurons of masticatory muscles inner- 
vated by the trigeminal nerve are 
located in the trigeminal mesenceph- 
alic nucleus. The proprioceptive neu- 
rons for tubal and other muscles 
innervated by the vagus nerve may be 
located, as was observed in our exper- 
iments, in the extracranial vagal gan- 
glia. The HRP-labeled cells in the 
trigeminal ganglion may represent 
tensor palati muscle proprioception, 
as well as sensation from perivascular 
nerve plexuses around the blood ves- 
sels within the tensor palati muscle. 

Several questions remain with 
regard to the basic mechanisms 
underlying the control of the eusta- 
chian tube muscles. For example, is 
there evidence for a functional “link- 
age" between the tensor tympani and 
tensor palati muscles? Both muscles 
are derived from the first branchial 
arch and are accordingly innervated 
by the trigeminal nerve. There is also 
some intermingling of their muscle 
fibers in humans. They were thus 
considered by some early anatomists 
to be a single elongated muscle in the 
human. What are the relations of the 
tubal muscle motoneurons to the oth- 
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er respiratory motoneurons in the 
brain? Answers to questions such as 
these are needed for more definitive 
studies of eustachian tube physiology, 
and for the development of a reliable 
clinical test of tubal function. 


Hypothesis for the Control of 
Middle Ear Aeration 


Mindful of the danger of ascribing 
function to anatomic structures, we 
speculate that a middle ear control 
mechanism might work something 
like this: 

Middle ear receptors, like the glo- 
mus tympanicum cells, monitor gas 
tensions (chemo) and/or air pressure 
(baro) in the middle ear. This infor- 
mation is transmitted by the tympan- 
ic plexus branches of the glossopha- 
ryngeal and vagus nerves to the respi- 
ratory subnuclei of the solitary 
tract. 

Interneurons from the nucleus of 
the solitary tract coordinate the activ- 
ity of all central respiratory motoneu- 
rons, which include those that inner- 
vate the eustachian tube muscles. The 
degree of aeration in the middle ear is 
thus monitored and regulated by an 
inherently automatic mechanism 
(Fig 2). 

The respiratory activity of the 
eustachian tube muscles is phasic and 
periodic (like the pharynx), rather 
than cyclic (like the diaphragm). 
Tonus of the eustachian tube muscles 
is modulated by proprioceptive and 
mechanoreceptor feedback loops to 
the respiratory motoneurons. Lack of 
tonus results in eustachian tube dys- 
function. 

The brain-stem respiratory neurons 
coordinate the activities of the upper 
and lower respiratory tracts to 
enhance middle ear aeration during 
swallowing and yawning, and to pro- 
tect the middle and inner ears from 
implosive and explosive injuries dur- 
ing sneezing, coughing, and sniffing. 


From Research to Relevance 


Incomplete myelination (delayed 
maturation) of these neural circuits 
could result in inadequate middle ear 
aeration which, together with other 
anatomical and inflammatory factors, 
may contribute to the peak prevalence 
rate of otitis media in young children. 
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Our comparson of tympanic plexus 
nerves ir dev2lopingand adult rabbits 
and monkeys (A.R.E. P.J.G., 1984- 
1986) shows a significant change in 
the ratio of unmyelinated to myeli- 
nated nerve ibers with age. The ratio 
and degree o: myeliration of the nerve 
fibers ir the tymparic plexus appears 
to parallel the animal's maturation. 
Studies of the lower respiratory tract 
in adult ammals demonstrate that 
different sensory information is 
transmitted from the lung to the soli- 
tary tract be the unmyelinated, and 
small and lerge myelinated nerve fi- 
bers in the acult glossopharyngeal and 
vagus nerve. A similar functional 
division based on nerve fiber charac- 
teristics mignt alsoexist in the middle 
ear. This would mean that delayed 
myelination of the nerves of the tym- 
panie plexusin some younger animals 
could result n reduced or altered mid- 
dle ear mpu-s to the brain. Important 
chemoreceptor or baroreceptor infor- 
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mation may not be transmitted reli- 
ably until myelination is completed.” 
This in turn could result in reduced or 
inadequate neural control of the eusta- 
chian tube muscles, and even more so if 
the tubal muscle nerves themselves 
were also only partially myelinated. 

These pathophysiologic mecha- 
nisms may also be pertinent to under- 
standing tubopalatal function in chil- 
dren with a cleft palate, since all 
children with cleft palate develop per- 
sistent otitis media, which does not 
always resolve with surgical correc- 
tion of the anatomical defect.” 


Other Studies 


It may also be instructive to exam- 
ine and compare the brain-stem 
mechanisms underlying the diving 
reflex in some marine mammals, in 
which erectile tissue in the middle ear 
compensates for the pressure and 
associated volume changes during div- 
ing and resurfacing. Such studies, 
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together with data from terrestrial 
mammals such as nonhuman pri- 
mates, would be relevant to the prob- 
lem of barotrauma of the ear, which is 
the most common medical problem 
encountered in high-altitude flight 
and in scuba and deep-sea diving.” 


CONCLUSION 


Our studies on rabbits and cats, and 
now on nonhuman primates, demon- 
strate the presence of neural connec- 
tions between the middle ear, brain, 
and eustachian tube analogous to neu- 
ral control circuits of the lower respi- 
ratory tract. We suggest that these 
polysynaptic pathways indicate the 
presence of a visceral regulatory 
mechanism in which brain-stem 
respiratory neurons both monitor and 
regulate the degree of middle ear aer- 
ation. 
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Phagocytosis and Killing of Bacteria by 
Middle Ear Macrophages 


Lauren O. Bakaletz, PhD; Thomas F. DeMaria, PhD; David J. Lim, MD 


e Because macrophage dysfunction 
has been suggested as one of the under- 
lying pathogenic mechanisms for otitis 
media with effusion, we have examined 
macrophage-bacterial interactions using 
keyhole limpet hemocyanin-induced mid- 
dle ear macrophages from chinchillas. 
Our data indicate that macrophages 
recruited to the middle ear were function- 
al phagocytes capable of discriminate 
phagocytosis and intracellular killing of 
eight species of bacteria associated with 
otitis media, as determined by a fluoro- 
chrome microassay. Streptococcus pneu- 
moniae types 14 and 19F, which are asso- 
ciated with the highest relapse frequency 
in cases of acute otitis media, were the 
most resistant to phagocytosis. The two 
organisms most often involved in chronic 
otitis media (Staphylococcus epidermidis 
and nontypable Haemophilus influenzae), 
however, were among the most readily 
phagocytized isolates. The relative impor- 
tance of macrophage function in defense 
of the middle ear, therefore, may be 
dependent on the causative agent. 

(Arch Otolaryngol Head Neck Surg 
1987;113:138-144) 
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TT *cropheges represent an integral 
part of the immune system and 


have been shown to be a major cellu- 
lar component of middle ear effusions 
(MEEs) present in human otitis 
media. While recent evidence sug- 
gests that an active local immune 
system is present in the middle ear,” 
the role of the macrophage in the 
defense of the middle ear or in the 
pathogenesis of otitis media has not 
been thoroughly investigated. Yama- 
naka et al’ have shown that middle 
ear macrophages harvested from cer- 
tain types of human effusions produce 
suppressive factors that lead to a 
hyporesponsiveness of lymphocytes to 
several mitogens, which may contrib- 
ute to the chronicity of otitis media by 
promoting ineffective elimination of 
antigens. Dysfunction of phagocytic 
cells themselves has been suggested 
as a contributing factor in the patho- 
genesis of otitis media. Depressed 
chemotactic responsiveness and che- 
miluminescence activity by peripheral 
polymorphonuclear leukocytes has 
been demonstrated in children with 
persistent MEEs and recurrent acute 
otitis media.® In addition, polymor- 
phonuclear neutrophils in MEEs have 
been reported to demonstrate varying 
degrees of phagocytic and microbici- 
dal defects in response to several test 
organisms.’ However, no information 
is available as to the phagocytic func- 
tion of middle ear macrophages; 
therefore, we attempted to assess the 
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ability of middle ear macrophages to 
phagocytize and kill several strains of 
bacteria commonly associated with 
episodes of otitis media, using macro- 
phages harvested by a technique 
developed in our laboratories.: Phago- 
cytosis and intracellular killing by 
normal middle ear macrophages for 
eight bacterial species associated with 
episodes of otitis media were evalu- 
ated using the modified fluorochrome 
(acridine orange) microassay of Pan- 
tazis and Kniker.? 


MATERIALS AND METHODS 
Animals 


A total of 33 healthy chinchillas (Chin- 
chilla laniger) (350 to 650 g) were used in 
these experiments. The chinchilla was 
selected as our animal model because this 
species is used extensively in studies of 
experimental otitis media; it has been 
shown to be susceptible to pathogens asso- 
ciated with otitis media, and the large size 
of its bullae allows for the collection of 
sufficient volumes of effusions and bulla 
washes with which to work. 


Bacterial Isolates 


Haemophilus influenzae serotype B, bio- 
type III, and a serologically nentypable, 
biotype II strain, originally isolated from a 
case of otitis media, were used. Stock cul- 
tures were maintained frozen (—70°C), and 
were thawed as needed. The Haemophilae 
were grown in Schaedler broth supple- 
mented with 3% Fildes Enrichment (Difco, 
Detroit). Streptococci and Staphylococcus 
epidermidis were cultured in Todd-Hewitt 
broth (BBL Microbiology Systems, Cock- 
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eysville, Md). All cultures were incubated 
for 18 hours at 37°C in a humidified atmo- 
sphere of 5% carbon dioxide and 95% air. 
After incebatien, cultures were harvested 
br centrifugation, washed twice with cold 
sterile saline, and diluted to an optical 
density measured at 620 nm equivalent to 
approximately 1.010 colony-forming 
units per milliliter (CFU/mL) as con- 
firmed by plat» count. These suspensions 
were further diluted 1:2 with sterile 
RPMI 1640 (Flew Laboratories Inc, Ingle- 
wood, Calif) »lus 10% heat-inactivated 
(56°C, 30 minutes) whole-chinchilla serum 
and kept on ice for two hours. All iso- 
lates were seram resistant and therefore 
were not xillec by incubating in the pres- 
ence of hgh encentrations of chinchilla 
serum. 


Preparation and instillation of 
Keyhole Limpet Hemocyanin (KLH) 


Keyhole linpet hemocyanin (lot No. 
030125, Calbiechem-Behring, La Jolla, 
Calif) was prepared as_ previously 
described? Thi- lot was chosen since it was 
shown to de emdotoxin free by this labora- 
tery. Briefly, it was dialyzed against 
001mol/L of phosphate-buffered saline, 
diluted tc 3.3 mg/mL, and sterilized with a 
022-um membrane filter (Millipore, Bed- 
ford, Mass). Ciinchillasewere injected with 
03 mL of KLM solution into the superior 
bulla through a tuberculin syringe fitted 
with a 25-gauge needle. An additional 25- 
gauge needle served as a vent during injec- 
tion to prevert damage to the tympanic 
membrare. 


Collecticn of Bulla Washings 


Animas we-e killed three to four days 
after the KLH injection. Any effusions, if 
present, were collected by tympanocente- 
sis, and bulla washings were obtained by 
repeated gente aspiration of 0.5 mL of 
prewarmed sterile RPMI 1640 plus 10% 
heat-inaccivated whole-chinchilla serum, 
using a tubereulin syringe and a 22-gauge 
needle. Ail effusions or bulla washes were 
collected -n silsconized glass vials, aliquots 
were plated omto chocolate or blood agar, 
and cellular viability was determined by 
trypan biae exclusion. Pata from contami- 
nated preparations or those in which cell 
viability was less than 98% were not 
included n these experiments. 


Cellular Analysis 


Bulla washes or effusions were centri- 
faged for five minutes at low speed (400 to 
500 rpm): the supernate was discarded and 
the cells were resuspended in 200 uL of 
RPMI 1540 »lus 10% heat-inactivated 
chinchilla semum. Cytocentrifuge slides 
were pre»arec from each cell suspension 


according to a method previously described 
by this laboratory.'© Two 50-uL aliquots 
were centrifuged for ten minutes at 400 
rpm, then removed and air dried. One slide 
was stained for differential cell counts and 
the other for o-naphthyl acetate esterase 
(ANAE) as previously described’ by the 
method of Ranki et al." Preparations with 
fewer than 20 cells were not included; when 
between 20 and 100 cells were present, all 
were counted, and when more than 100 
cells were present, 100 were counted. The 
ANAE-stained macrophages were counted 
and the intensity of staining rated: no 
staining, slight staining (faint rec-brown 
color regardless of percentage of cyto- 
plasm), moderate staining (obvious red- 
brown color in 15% or more of cytoplasm), 
and intense staining (heavy color in 15% or 
more of cytoplasm). 


Phagocytosis Assay 


A 20-uL aliquot of the cell suspension 
was placed onto each of five sterile cover- 
slips suspended above saline-soaked gauze. 
These microcultures were incubated for 
two hours at 37°C in a carbon dioxide 
incubator (5% carbon dioxide and $546 air) 
to allow macrophages to adhere. Coverslips 
were then washed gently with warm 
Hanks' balanced salt solution (HBSS, KC 
Biological Ine, Lenexa, Kan) and drained. 
Macrophage monolayers were overlaid 
with one drop of warm HBSS; 19 uL of 
bacterial suspension (or RPMI 1640-saline 
[1:1] for control cultures) was ade@ed, and 
cultures were rocked for one minute to 
ensure even distribution of the bacterial 
inoculum. The coverslips representing zero 
time controls were immediately washed 
twice to remove nonphagocytized bacteria, 
and drained. Test coverslips were incu- 
bated for 1.5 hours to permit phagocytosis 
prior to washing. Cells were then stained 
with acridine orange (0.01 mg/mL of 
saline, pH 6.0 to 6.5) (Sigma Chemical Co, 
St Louis) for 30 seconds, washed twice to 
remove excess acridine orange, and 
drained. Coverslips were inverted, sealed 
onto microscope slides, and viewed imme- 
diately with an ultraviolet fluorescence 
microscope (Zeiss excitation filter set [450- 
490], FT 580 beam splitter, LP 590 barrier 
filter). We counted 50 macrophages per 
coverslip, noting the number of bacteria 
ingested and the color of each (viable 
organisms fluoresce green; dying or dead 
organisms fluoresce yellow, orange, or 
red). The percentage of killing was calcu- 
lated as follows: 


% Kill= No. of Red, Orange, or Yellow 
Organisms Ingested X 100 
Total No. of Ingested Organisms 
(Regardless of Color)/50 Macro- 
phages 
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Transmission Electron Microscopy 
(TEM) 


For TEM, bulla washes or effusions were 
obtained as described above. Cells were 
centrifuged and resuspended in 200 uL of 
medium. A 100-4L aliquot was added to 
each of two sterile siliconized glass vials to 
which 50 «L of the appropriate bacterial 
suspension (or sterile RPMI 1640: saline) 
was added. Cultures were mixed well and 
incubated for 1.5 hours at 37°C in an 
atmosphere of 5% carbon dioxide and 95% 
air. After incubation, cultures were centri- 
fuged for five minutes (400 to 500 rpm), 
washed twice with 100-uL RPMI 1640 plus 
10% heat-inactivated whole-chinchilla se- 
rum, and pelleted at high speed (14 000 
rpm) before fixation. Briefly, the cell pel- 
lets were fixed with 2.5% glutaraldehyde 
(one hour), postfixed with 1.33% osmic 
acid buffered with s-collidine (one hour), 
dehydrated by passage through a graded 
series of ethanol washes, and embedded in 
epoxy resin. Specimens were examined 
with a transmission electron microscope 
(Philips 300). 


Statistical Analysis 


Data are summarized by calculating the 
arithmetic mean and SEM based on a 
minimum of nine replicates per experi- 
mental trial. Observations are assumed to 
be approximately normally distributed, 
and Student’s ¢ test was used to determine 
the differences between means. We select- 
ed P < .05 level of significance for all anal- 
yses. 


RESULTS 


The average number of total cells 
recoverable from chinchilla bullae 
three to four days after the instilla- 
tion of KLH was 1.2 X 10° ( € 0.1) cells 
per milliliter. Of these cells, an aver- 
age of 37% were macrophages. The 
ANAE staining revealed that approx- 
imately 39% of these macrophages 
were intensely stained, indicating a 
high level of phagocytic activity." 
Serous effusions were present in 36% 
of all animals and, when present, 
ranged in color from light yellow to 
amber and ranged in volume from less 
than 0.1 to 0.3 mL. Effusions were 
sterile, as indicated by an absence of 
growth on blood or chocolate agar. 

When KLH-elicited macrophages 
were assessed for ability to phagocy- 
tize the eight strains of bacteria 
selected for their association with epi- 
sodes of otitis media, four distinct 
divisions became evident with regard 
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Fig 1.—Phagocytic function of keyhole limpet hemocyanin-induced middle ear macrophages. 
Solid black bars indicate percentage of macrophages phagocytizing; shaded bars, number of 
ingested bacteria per 50 macrophages. S pn indicates Streptococcus pneumoniae; NTH, 
nontypable Haemophilus influenzae; HiB, Haemophilus influenzae type B; S epi, Staphylococcus 


epidermidis. 


to the average number of bacteria 
phagocytized per 50 macrophages and 
the percentage of macrophages 
phagocytizing. Staphylococcus epider- 
midis was the most readily phagocy- 
tized bacterium, with 55% of macro- 
phages phagocytizing and an average 
of 51 + 5 bacteria per 50 macrophages 
(Fig 1). 

A second division included the two 
strains of H influenzae. Nontypable H 
influenzae (NTHi) was phagocytized 
by an average of 2675 of the macro- 
phages, and an average of 18 + 4 bac- 
teria were ingested per 50 macro- 
phages. Haemophilus influenzae type 
B (HiB) was phagocytized by 24% of 
the macrophages, with 26 + 13 orga- 


nisms taken up per 50 macrophages. 
Haemophilus influenzae type B inges- 
tion appeared to be the most depen- 
dent on individual animal variability 
of the eight bacteria tested, as 
reflected in the large SEM value. 

A third group comprised S pneumo- 
niae types 3, TF, and 23, with 6%, 7%, 
and 8%, respectively, of macrophages 
taking up these organisms. The aver- 
age number of bacteria ingested per 
50 macrophages was 4 + 1, 4+ 0.8, 
and 5 + 0.8 for S pneumoniae types 3, 
TF, and 23, respectively. The final 
division comprised S pneumoniae 
types 14 and 19F. Three percent of the 
cultured macrophages phagocytized 
these two serotypes, and an average of 
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Fig 2.—Effect of incubation time on phagocy- 
tosis and killing of Staphylococcus epidermi- 
dis. Clear circles indicate percentage of mac- 
rophages phagocytizing; solid black circle, 
percentage of killing of ingested bacteria. 


2 + 0.5 and 1 + 0.3 microorganisms 
were ingested per 50 macrophages for 
types 14 and 19F, respectively. 

Each of these four divisions was 
significantly different from the other 
three (P « .05). However, within each 
division there was no significant dif- 
ference noted for either the average 
number of bacteria phagocytized or 
the percentage of macrophages 
phagocytizing. Organisms in the final 
division (S pneumoniae types 14 and 
19F) were not significantly different 
from control macrophage prepara- 
tions with regard to percentage of 
macrophages phagocytizing. The av- 
erage number of S pneumoniae type 
19F ingested per 50 macrophages was 
not significantly different from con- 
trols, and type 14 was only slightly 
greater than controls. 

We did not consider it valid to 
present intracellular killing data for 
those organisms for which the aver- 
age number of bacteria phagocytized 
per 50 macrophages was five or less 
because the percentage of killing 
could range from 0% to 100% with 
very few bacteria ingested. Therefore, 
data are included for NTHi, HiB, and 
S epidermidis only for whieh the per- 
centage of killing was 15 + 4, 26 + 
13, and 20+ 3, respectively. There 
was no significant difference noted 
among the three. It is interesting to 
note, however, that within individual 
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Fig 3.—E*ect ef bacteria! concentration on macrophage function. Solid black triangles indicate 
number oc ingested bacteria per 50 macrophages; clear circles, percentage of macrophages 
phagocytzing; solid blaek circles, percentage of killing of ingested bacteria. 


trials, as the number of ingested bac- 
teria pe: 50 macrophages increased, 
the percentage of killing decreased. 

To ensure that we were quantitat- 
ing phagecy—ized bacteria, and not 
those merely adherent to the cyto- 
plasmic membrane, several control 
experiments were performed. Native 
KLH-ineueec macrophages were 
rarely founc to heve phagocytized 
bacteria (2.05 macrephages phagocy- 
tizing, 07 + 0.3 bacteria per 50 mac- 
rophages), amd macrophages cultured 
with bacceria for less than one minute 
(zero time) cid not phagocytize. Pro- 
longed ncu»ation of macrophages 
with S epidermidis resulted in an 
increased percentage of killing, and 
increasing tke concentration of bacte- 
ria while ma:ntainirg a constant con- 
centration ofmacrophages lead to sat- 
uration of phagocytosis (Figs 2 and 
3). 
Since our laboratories have previ- 
ously demorstrated the presence of 
low titers-of natural antibody against 
NTHi and BiB in chinchilla serum,’ 
we cheeked their mfluence on this 
microassay by comparing phagocyto- 
sis of NTHi in the presence of heat- 
inactivaced chinchilla serum and 
heat-inactivated fetal bovine serum 
and found ne significant difference at 
15 hoars incubation (data not 
shown). 

The reliability ot acridine orange 


staining with regard to viability was 
tested with freshly washed bacterial 
preparations and those killed by expo- 
sure to ultraviolet light for increasing 
periods of time. Freshly prepared bac- 
teria fluoresced a uniform green, 
while irradiated killed cells flueresced 
red. Phagocytized bacteria were clear- 
ly distinguishable from other cyto- 
plasmic granules within macro- 
phages, and their viability (based on 
color) was easily determined (Fig 4). 

On examination of TEM prepara- 
tions, we clearly demonstrated the 
presence of intracellular bacteria 
within vacuoles and rarely found any 
organisms in close proximity to the 
external plasmalemma of the macro- 
phage (Fig 5). 


COMMENT 


It is widely recognized that macro- 
phages play a critical role in host 
defense not only due to their ability to 
phagocytize but also due to their 
involvement in both humoral and cel- 
lular immunity. Macrophages have 
been shown to be a very common cell 
in MEEs from humans with chronic 
otitis media and can appreximate 
27% of the white blood cells present.’ 
Recent evidence has suggested that an 
active local immune system exists in 
the middle ear,“ and yet the role of 
macrophages in the defense system of 
the middle ear or in the pathogenesis 
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of otitis media has not been thorough- 
ly examined. This investigation 
presents an analysis of baseline mac- 
rophage function from nonimmune 
chinchillas in an in vitro system 
whereby a macrophage-rich effusion 
(or bulla wash) is induced in KLH. 
Bacteria were selected because of 
their significance to otitis media. The 
pneumococcus ranks as the primary 
pathogen in acute otitis media, with 
types 3, 6, 14, 18, 19, and 23 being the 
causative agent in 80% of typed pneu- 
mococcal cases in children younger 
than age 10 years.? We selected types 
3, 14, 19, and 23 as representatives of 
this group. The highest relapse fre- 
quency is associated with types 14 and 
19F.? Streptococcus pneumoniae, type 
TF, is less frequently found to be 
involved and was included for that 
reason. Haemophilus influenzae 
ranks as the primary pathogen in 
culture-positive cases of chronic otitis 
media with effusion (OME) and is the 
second most common pathogen in 
acute otitis media, with only 10% of 
isolates being serologically typable 
and those usually belonging to sero- 
type b.^ Biotyping of the remaining 
serologically nontypable isolates indi- 
cates that biotype II predominates, 
with biotype III being the second most 
commonly encountered isolate of sero- 
logically nontypable H influenzae." 
Both H influenzae serotype b and 
nontypable biotype II were therefore 
included in this study. The final 
organism, S epidermidis, has been 
previously regarded as a saprophyte 
of little clinical significance. However, 
this organism is gaining recognition 
as a potential causative agent of otitis 
media due to the findings that from 
mucoid forms of  nonsuppurative 
MEEs it was the most frequently iso- 
lated organism" and it was the most 
common isolate in MEEs from 
patients with chronic otitis media." 
The data presented here demon- 
strate that KLH-induced middle ear 
macrophages are functional, active 
phagocytes capable of discriminate 
ingestion of bacteria in the absence of 
complement. They are, furthermore, 
capable of killing phagocytized bacte- 
ria. It is noteworthy that, for those 
organisms for which the percentage of 
killing was calculated, as the number 
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Fig 4.—Acsidine-orange preparations of key- 
hole limpet hemecyanin-induced middle ear 
macrophages (X2000). A, Control macro- 
phage; B. contral macrophage with fluores- 
cent cytoplasmic inclusions; C, macrophage 
with ingested viable nontypable Haemophilus 
infiuenzae; D. macrophage-with ingested non- 
viable nontypable Haemophilus influenzae; E, 
macrophage with ingested nonviable Strepto- 
coccus preumcniae type 14 (cytoplasmic 
extensions that surround bacterium are not 
clearly visible in this photograph); and F, 
macrophage with ingested nonviable Haemo- 
philus influenzae type B. 


of organisms ingested per 50 macro- 
phages imereased the percentage of 
killing decreased, suggesting that a 
diminished killing capacity may 
accompany erhanced phagocytosis, at 
least temporarily. 

The data obtained are somewhat 
contrary to what was anticipated with 
regard te phagocytos:s of the princi- 
pal organisms found in chronic OME 
(ie, S epulermidis anc NTHi). Phago- 
cytosis of these isolates appeared to 
occur readily and therefore we have 
no evidence to implicate macrophage 
dysfunetion as a primary causative 
factor in chronic OME induced by 
these two erganisms. There was, how- 
ever, indication that mpaired phago- 
cytosis may have some bearing on 
recurrent acute otitis media. Strepto- 
coccus pneumoniae types 14 and 19F, 
which are those isolates most fre- 
quently associated with relapsing epi- 
sodes of otitis media,” are the least 
readily phagocytized ef the organisms 
tested. The presence of a capsule did 
not prevent phagocytosis, as was 
shown by the ingestion of the heavily 
encapsulated S pneumoniae type 3 
and of H inflmenzae serotype b (whose 
capsule is quite different structurally 
from the pneumococcus), among oth- 
ers. It is impertant to note that encap- 
sulated pmeumococce! isolates have 
been shown to have different opsonic 
requirements for antibody and com- 
plement for efficient phagocytic 
uptake. We deliberately heat-inacti- 
vated the chimchilla serum to remove 
complement, and specifically did not 
use preepsorized bacteria to assess 
the functional state of the middle ear 
macrophages. Therefore, the profiles 
obtained for the pneumococcal iso- 
lates wculd most prcbably be altered 
by the use cf preopsonized pneumo- 








Fig 5.— Transmission electron micrographs of 
keyhole limpet hemocyanin-induced middle 
ear macrophages with ingested Staphylococ- 
cus epidermidis (top) and Haemophilus influ- 
enzae type B (bottom). 


cocci in these experiments. 

Although this study was limited to 
middle ear macrophages from chin- 
chillas and the issue of differences 
among species was not addressed, all 
of these observations lend credence to 
several proposals for the bacterial 
pathogenesis of OME as suggested by 
Lim and DeMaria." Inefficient phago- 
eytosis or intracellular killing and/or 
incomplete digestion of bacteria by 
middle ear phagocytes in the nonim- 
mune host could lead to bacterial anti- 
gen's being trapped in the middle ear, 
which could promote the production 
of MEEs by a sustained release of 
inflammatory mediators or immune 
injury. As was shown in these experi- 
ments, middle ear macrophages from 
nonimmune animals phagocytized 
certain bacteria more efficiently than 
others in the time period tested, and 
no significant difference was demon- 
strated in the percentage of killing 
among those isolates for which data 
were presented. Data obtained from 
prolonged incubations would be 
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needed to determine the ultimate fate 
of these ingested cells and thereby 
demonstrate differences in intracellu- 
lar killing. Nonetheless, the presence 
of uningested multiplying bacteria, 
incompletely degraded bacteria, or 
their extracellular products for even a 
transient period of time would be suf- 
fieient to cause the production of an 
effusion. This has been documented 
both by the ability of nonviable H 
influenzae to elicit an effusion in the 
middle ear cavity of chinchillas? and 
by the presence of endotoxin in 67% of 
culture-negative MEEs collected from 
patients with persistent otitis media.” 
Since the microenvironment in the 
middle ear cavity is not static during 
bacterial infection, and since macro- 
phage function is undoubtedly sensi- 
tive to even subtle changes in effusion 
volume or composition, we would 
expect differences in phagocytic func- 
tion to be further affected by these 
changes. In the present experiment, 
we did not examine cell-free dilutions 
of the MEEs or bulla washes for 
potential inhibitors of macrophage 
phagocytic function. Recently, Yama- 
naka et al’ demonstrated lymphocyte 
suppressive factors produced by mac- 
rophages in human MEEs. The differ- 
ential response of phagocytic activity 
and killing demonstrated against the 
various organisms used in this study 
suggests that nonspecific inhibitors of 
phagocytosis and killing are not 
present in this model. These differ- 
ences in macrophage function, as dic- 
tated by the microenvironment, may 
eventually explain why certain bacte- 
rial species are able to predominate in 
specific types of effusion. 

The use of acridine orange is gain- 
ing popularity as a technique to assay 
phagocytosis by both polymorphonu- 
clear leukocytes and macrophages.” 
This microassay presents many 
advantages over standard techniques, 
including the ability to perform the 
assay with small volumes of cells; it 
allows for rapid manipulation of cells, 
and it permits study of phagocytosis 
and killing simultaneously.” In addi- 
tion, this system enabled us to use 
macrophages that had not been cul- 
tured in vitro prior to use, a technique 
that is known to result in considerable 
modification from the native state, 
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even after very brief periods of cul- 
ture. Two problems were noted, how- 
ever. The first is that due to the small 
volume of cells it was not possible to 
separate out a pure population of 
macrophages without extensive and 
time-consuming manipulation. Since 
the total number of cells recovered 
from effusions or bulla washes was 
very predictable (1.2 X 10° + 0.1), as 
was the percentage of macrophages 
(8795 + 3%), we considered this to be 
of minor concern. The second problem 
was the inability to distinguish 
ingested from adherent bacteria with 
absolute certainty. Transmission elec- 
tron micrographs of macrophages 
that had phagocytized several of the 
species represented in this study 
showed bacteria to be well within 
vacuoles, and rarely in close proximity 
to macrophage outer membranes. 
While these micrographs represent 
phagocytosis in a suspension culture 
system and not a monolayer, and 
while this does not preclude the inclu- 
sion of an occasional noningested 
organism in our data, it certainly indi- 
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cates that their contribution is rela- 
tively minor. No attempt was made to 
quantitate phagocytosis or correlate 
these data to that from the acridine 
orange assay due to differences in 
procedure; however, gross examina- 
tion showed that macrophages that 
had phagocytized S epidermidis were 
readily located and contained several 
cells each, while those that had 
ingested one of the H influenzae iso- 
lates were more rare and had few 
bacteria within the vacuoles. Those 
macrophages that had ingested S 
pneumoniae type 14 were extremely 
difficult to locate and usually con- 
tained only one or two bacteria. These 
observations further support the 
functionality of the acridine orange 
assay. 

This investigation has established a 
baseline function of KLH.-elicited 
middle ear macrophages from nonim- 
mune chinchillas with regard to 
phagocytosis and intracellular killing. 
In summary, we have found that these 
cells are functional phagocytes capa- 
ble of ingesting and killing eight bac- 
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terial strains associated with episodes 
of otitis media with varying degrees 
of efficiency. Due to the apparently 
normal functional capabilities of 
KLH-induced middle ear  macro- 
phages, we believe that the validity 
of this microassay has been demon- 
strated. We are currently extending 
this study to assess macrophage func- 
tion against preopsonized bacteria. 
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Use of Presculpted, Banked Cartilage 


Transplants in Ossicular Reconstruction 


Richard A. Chele, MD, PhD 


€ Ossicwlar reconstruction was per- 
formed in 102 ears using homologous, 
costochondral cartilage. The cartilage 
was presculpted into a total ossicular 
replacement cr partial ossicular replace- 
ment configuration by a tissue bank and 
stored for later use. The preformed trans- 
plants were further shaped in the oper- 
ating room to suit the anatomical findings 
during tympanoplasty. The postoperative 
hearing results as determined by the air- 
bone gap were comparable with those 
obtained with alloplastic materials (mean 
gap, 18.6 dB). No extrusions occurred; an 
analysis of hearing after three years 
showed that 95.7% of the initial hearing 
improvement was maintained in 51 ears 
available for study. Homotogous cartilage 
in the total ossicular replacement or par- 
tial ossicular replacementconfiguration is 
as effective as allopiastic materials in 
ossicular reconstruction and it does not 
resorb or extrude with time. 

(Arch Ofolaryngol Head Neck Surg 
19887;113: 145-148) 


o completely satisfactory method 

has been devised to reconstitute 

the ossicular chain. Homologous or 
autologous ossicles have been used for 
many years; however, displacement 
and refixation of sculptured ossicles 


sometimes occur beeause of the diffi- 


Accepted for publication June 10, 1986. 

From the Department of Otolaryngology- 
Head and Neck Surgery, University of California 
at Davis. 

Reprint requests to Department of Otolaryn- 
gology, University of California at Davis, 4301 X 
St, Sacramento, CA 95821 (Dr Chole). 


culty of stabilizing these implants. 
This problem was partially solved 
with the introduction of the self- 
stabilizing total ossicular replace- 
ments (TORPs) and partial ossicular 
replacements (PORPs).? The large 
area of contact between these plastic 
implants and the tympanic membrane 
stabilized them and gave more consis- 
tently predictable hearing results. 
These methods of reconstruction 
became popular because of the com- 
mercial availability of the implants 
and the relative ease of the surgical 
procedure compared with sculpting 
homologous or autologous ossicles. 
However, the plastic materials used 
for these prostheses tended to incite a 
foreign body reaction" and become 
exposed through the thin tympanic 
membrane. The addition of autolo- 
gous cartilage over the top of the 
prostheses’ decreased the extrusion 
rate, but exposure and extrusion con- 
tinued to be a problem in approxi- 
mately 7% of cases. To combine the 
advantages of homologous tissue and 
the self-stabilizing PORP and TORP 
configuration, a technique was de- 
vised in which homologous cartilage 
was presculpted for the purposes of 
ossicular reconstruction.* 


PATIENTS AND METHODS 
Cartilage Transplants 


Costochondral cartilage was obtained 
from cadaver donors between the ages of 3 
and 20 years and was sculpted inte TORP- 
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shaped blanks by the University of Califor- 
nia at Davis, Eye and Tissue Bank. Carti- 
lage blanks were stored individually in 
70% alcohol and delivered to the surgeon 
in sealed and coded containers. 


Surgical Procedures 


In most instances, the posterior bony 
anulus is removed to afford visualization 
of the stapes or the stapes footplate (Fig 1). 
This provides additional space for the head 
of the cartilage transplant. 

The cartilage blank can be easily 
sculpted into a PORP or TORP configura- 
tion. When the stapes suprastructure is 
present, measurements are taken and a 
cuplike socket is formed in the shaft of the 
transplant; a notch is created for the sta- 
pedial tendon. The large surface of the 
head of the transplant contacts the tym- 
panic membrane and is stabilized (Fig 2). 

The cartilage blank can be shaped into 
TORP configuration by tapering the shaft 
with a sharp scalpel (Fig 3). The blank 
should be thoroughly rehydrated before 
carving (approximately 20 minutes) to 
minimize warping after carving. When 
using the TORP configuration, special care 
should be exercized to minimize contact 
between the shaft of the implant and the 
prominence of the fallopian canal or the 
cochlea. Silastic sheeting is often placed 
into the middle ear when loss of mucosa 
might cause adhesions and fixation. 


Audiometry 


Audiometry was performed using tradi- 
tional Hughson-Westlake ascending tech- 
niques with an audiometer (Maico MA-24 
or Madsen OB-822) and a bone vibrator 
(Radioear B-71) for bone conduction. 
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Fig 1. —When cartilage ossicular replacement strut is used in partial ossicular replacement configuration, length of shaft 
is first shortened, then socket is created in end of shaft (A). Small notch can be fashioned with scalpel or cutting burr to 
form notch to accommodate stapedial tendon (A through C). If head of implant is not at proper angle, it may be trimmed to 
conform to slope of tympanic membrane (B). Implant should slightly tent up tympanic membrane to mechanically retain 
strut in desired position. 


Patients 


One hundred two patients between the 
ages of 5 and 73 years underwent ossicular 
reconstruction with 70% alcohol-stored, 
presculpted ossicular replacement struts 
supplied by the Lions Eye and Tissue Bank 
of the University of California at Davis. 
These procedures were performed by the 
faculty and residents at the University of 
California at Davis, Medical Center. Some 
procedures were done in a single stage and 
some with intact canal mastoidectomy or 
modified radical mastoidectomy. Other 
procedures were done without mastoidec- 
tomy or in a staged manner. 


RESULTS 
Hearing 


Of the 102 procedures, the mean 
(+SD) postoperative air-bone gap 
(0.5, 1, and 2 kHz) was 17.4 + 9.7 dB in 
the speech frequencies. This was a 
statistically significant improvement 
over the preoperative levels (36.0 + 
13.0 dB). Postoperatively, 97.1% of the 
ears had closure of the air-bone to 
within 40 dB, 88.2% had closure to 
within 30 dB, 64.776 had closure to 


within 20 dB, and 25.5% had closure to 
within 10 dB. 


Effects of Type of Reconstruction 


When the hearing results of the 
PORP configuration were compared 
with the TORP configuration, there 
was, surprisingly, no statistically sig- 
nificant difference between these two 
groups of patients: air-bone gap, 
16.9 + 11.1 vs 17.8 + 9.6 dB, respec- 
tively. 


Effect of Myringoplasty 


The hearing results were analyzed 
as a function of a variety of other 
factors. In some cases, fascia myrin- 
goplasty was performed at the same 
time as ossicular reconstruction. The 
use of a fascia graft had no statistical- 
ly significant effect on the ultimate 
hearing result: with a graft, the air- 
bone gap was 18.8 + 9.4 dB; without a 
graft, it was 17.0 + 10.0 dB. 


Effect of Mastoidectomy 


Surprisingly, concurrent mastoid- 
ectomy, whether performed with the 
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canal up or down, had no statistically 
significant effect on the hearing 
result. With no mastoidectomy, the 
air-bone gap was 18.5 + 9.9 dB; with 
intact canal wall mastoidectomy, it 
was 18.5 + 8.8 dB; with a modified 
radical mastoidectomy, it was 16.0 — 
6.7 dB. 


Effect of Middle Ear Inflammation 


Also surprising was the fact that 
the presence or absence of inflamed 
middle ear mucosa had no effect on 
the postoperative air-bone gap: nor- 
mal ears, 16.9 + 9.2 dB; inflamed ears, 
18.6 + 9.7 dB. Ossicular reconstruc- 
tion was not performed when there 
was granulation tissue or cholesterol 
granuloma in the ear. 


Effect of Prior Failures 


It is generally believed that prior 
failures of ossicular reconstruction 
lessen the chances for a successful 
result. However, a history of prior 
unsuccessful ossicular reconstruction 
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Fig 2.— When used in total ossicular replacement configuration, shaft is first trimmed to its desired total length by 
measuring @stance from tympanic membrane to footplate of stapes. Shaft is then thinned by placing implant blank in 
inverted possion on operating table, and then sectioned as shown with No. 15 blade (A). Care should be taken to avoid 
contact with promontory or prominence of facial canal (B). As in case of partial ossicular replacement, implant should be 
slightly longer than measured distance to slightly tent up tympanic membrane to retain it. When reconstruction is 
performed ir modified radical cavity, special care should be taken to avoid contact with adjacent structures (C). In this 
example, sheet of Silastic is drawn in as example of how Silastic sheeting may be used in middle ear and around shaft of 


implant to prevent later adhesions. 


attempts did not adversely affect the 
postaperative hearing: 


Prior Air-Bene 
Attempts Gap, 4B 
Nene 18.4 + 9.5 
One 20.1 + 10.7 
Two 13.9 + 6.7 


Stability of Hearing 


The most impo-tant questions 
answered by this clinical investiga- 
tion pertain to the stability ef postop- 
erative hearing and the complication 
rate. When compared with the air- 
bone gap two months after the proce- 
dure, hearing appeared to be stable. 
The mean air-bone gap two months 
pestcperatively was 17.4 + 9.7 dB. 
The air-bone gap was 17.7 + 9.8 dB 
after one year and 18.0 + 7.6 dB after 
three years in 51 patients available 
for study. Some pa-ients have been 


followed up for as long as seven years 
from the initial pilot study and appear 
to be stable. 


Complications 


None of the 102 cartilage trans- 
plants have undergone exposure or 
extrusion. In three cases (2.94% ) par- 
tial or complete resorption occurred. 
In two of these three cases recurrent 
cholesteatoma was present, and in one 
case resorption followed a case of nec- 
rotizing otitis. Several other patients 
have had bouts of otitis without 
resorption of the cartilage. 


COMMENT 
The use of homologous cartilage for 
ossicular reconstruction has a long, 
successful track record. In 1963, Jans- 
en’ suggested the use of tragal carti- 
lage for ossicular reconstruction. 
Since then, others have demonstrated 
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the stability of autologous and homol- 
ogous cartilage in the middle ear.*? 
Homologous cartilage can be pre- 
sculpted by a technician and stored 
safely in alcohol for long periods. 
These self-stabilizing struts may be 
used for effective ossicular recon- 
struction without the risks of expo- 
sure and extrusion that are associated 
with alloplastic materials. In this 
study, none of the 102 cartilage trans- 
plants extruded or became exposed 
through the tympanic membrane. 
This lack of a propensity of extrusion 
is an advantage over alloplastic 
materials. Therefore, the use of pre- 
sculpted homologous cartilage for 
ossicular reconstruction is a safe pro- 
cedure. 

This method of ossicular recon- 
struction is also effective in hearing 
restoration. The mean preoperative 
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air-bone gap was 36.0 dB and the 
mean postoperative air-bone gap was 
17.4 dB, a highly significant change. 
Postoperatively, 88.2% of the patients 
had closure of the air-bone gap to 
within 30 dB, and 64.7% had closure to 
within 20 dB. These results are nearly 
identical to those obtained with allo- 
plastic materials’ and to those in 
studies with sculpted tragal cartilage 
grafts.’ 

There were no significant differ- 
ences in postoperative air-bone gaps 
between the TORP configuration and 
the PORP configuration. The presence 
of a stapes suprastructure facilitates 
placement and stabilization of the 
implant, but satisfactory hearing 
results can be obtained when the 
suprastructure is absent. The postop- 
erative air-bone gap in ears where the 
TORP configuration was used was sig- 
nificantly less than that obtained 
using the type 4 reconstruction tech- 
nique” (16.9 vs 28.6 dB). 

The presence of an intact, stable 
tympanic membrane also facilitates 
implant placement, but if a fascia 
myringoplasty was performed at the 
same time as ossicular reconstruction, 
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the hearing results were not adversely 
affected. It should be noted that we 
were less likely to perform ossicular 
reconstruction in extensively grafted 
tympanic membranes, thus excluding 
those cases from the series. In some 
instances when small perforations 
were present in the area of the carti- 
lage implants, the head of the implant 
was placed immediately beneath the 
perforation, acting to close the perfo- 
ration; in each instance epithelializa- 
tion occurred. 

When mastoidectomy was per- 
formed with either the intact wall 
technique or the “canal down” tech- 
nique, the postoperative results were 
as good as when no mastoidectomy 
was performed. We believed that it 
was important to maintain as deep a 
middle ear space as possible after 
complete eradication of disease to 
allow positioning of the implant in 
such a way as to avoid contact with 
adjacent structures (fallopian canal, 
promontory, etc). Adequate middle 
ear space for reconstruction with car- 
tilage TORPs and PORPs is feasible 
with the posterior canal intact or 
removed. It is generally believed that 
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prior unsuccessful attempts at ossicu- 
lar reconstruction render subsequent 
attempts less successful, but in this 
study hearing results were not worse 
when the patient had a history of 
previous unsuccessful attempts at 
reconstruction. 

Although cartilage is well tolerated 
in the middle ear, it may undergo 
resorption''? or softening” with time. 
In this study, 51 patients were avail- 
able for a three-year follow-up. After 
three years their air-bone gap had 
deteriorated by only 0.7 dB (4.0%). 
Therefore, softening and resorption 
did not appear adversely to affect the 
stability of postoperative hearing. 
Several patients have been followed 
up for seven years without evidence of 
resorption. 

When compared with the results of 
clinical studies of alloplastic 
materials in the TORP and PORP 
configuration, the use of presculpted 
homologous cartilage struts has a sig- 
nificant advantage in that extrusion 
does not occur. Furthermore, hearing 
results are comparable with those 
obtained with alloplastic materials. 
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Infammatory Cell Subpopulations in 
Chronic Otitis Media 


The Langerhans’ Cells 


Tauno Palva, MD, Eero Taskinen, MD 


è Langerhans’ celis (LCs) were studied 
in chronic otitis media by the immunope- 
roxidase technique aad monoclonal anti- 
bodies. "he LCs were a regular finding in 
ear canal skin, Shrapnell's membrane, 
thin and thick choles:eatoma epithelium, 
and open cavity skin; OKT6-positive cells 
were also found im smaller numbers in 
subepithelial connective tissue and lym- 
phoid follicles, anc ir cuboidal secretory 
epithelium. The HLA:-DFR antibodies are 
less suiabie for dentification of LCs 
because many lymphcid cells express this 
antigen. Langerhans’ cells form an impor- 
tant part of the immune defense system 
of the skin, which lacks the humoral 
secretory IgA defense mechanism of the 
mucous membranes. There is no proof 
that LCs are connected with the keratini- 
zation process and the possible reforma- 
tion of cholesteatoma. 

(Arch Otolaryngol Head Neck Surg 
1987; 113:149-154) 


he developmen: of standardized 
reliable markers for the hemato- 
poietie cells has mevelutionized our 
possibilities of analyzing the cell sub- 
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sets involved in various inflammatory 
reactions. New techniques with mono- 
clonal antibodies have made it possi- 


ble to collect data on the role of each 


lymphocyte subset, not only ir classic 
bacterial infections but also in 
inflammatory conditions in which 
either a defect or an aberration in the 
defense system may exist. 

Secretory otitis media (SOM) is one 
of the diseases in which causative 
factors and tissue responses have 
been extensively studied during the 
last two decades. Although SOM 
resolves in the majority of ears after 
varying periods of time, this disease is 
the forerunner in the development of 
chronic otitis media (COM). Chronic 
otitis media is often complicated by 
ingrowth of squamous epithelium, 
into both the middle ear and the mas- 
toid cellular system, possibly result- 
ing in clinical cholesteatoma forma- 
tion. This ingrowth of squamous epi- 
thelium is the main feature distin- 
guishing COM from noncomplicated 
SOM, in which the epithelium is of the 
secretory type. On the other hand, 
ears affected by COM may show large 
surface areas of cuboidal or secretory 
epithelium as well as secretory 
glands, ducts, and cysts in the subepi- 
thelial tissue. 
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Interest in the Langerhans' cells 
(LCs), which are regular components 
of squamous epithelium, was reacti- 
vated with the development of mono- 
clonal antibodies. Fithian et al' were 
able to show that even when the me- 
dullary thymocytes had lost their 
OKT6 reactivity in the process of 
maturing, and none of the peripheral 
circulating cells expressed OKT6 reac- 
tivity, in the epidermis the LCs 
reacted with OKT6. Chu et al? showed 
that the so-called intermediate cells, 
the putative LC precursors, also 
reacted with OKT6. 

In a previous study of COM? we 
found OKT6-reactive cells both in the 
cholesteatoma epithelium and in the 
cavity skin, and also in ingrowing 
squamous epithelium without clinical 
cholesteatoma. These cells were less 
frequent in the thin squamous epithe- 
lium than in the thick cholesteatoma 
membrane, where they often ap- 
peared in clumps. In our small series 
of small biopsy specimens, LCs were 
not noted in the subepithelial tissue, 
nor were they seen in the biopsy spec- 
imens from six ears with SOM. 

Gantz* demonstrated OKT6-reac- 
tive cells in normal ear canal skin, 
smaller numbers of cells in the squa- 
mous epithelium of the tympanic 
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Fig 1.—Tympanal biopsy showing secretory cyst lined by cuboidal 
epithelium in subepithelial stroma. Surface of biopsy specimen was 
covered by keratinizing squamous epithelium. Area between arrows 
shows several epithelial OKT6-positive cells (magnification X 180). 
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Fig 3.—Biopsy specimen of ear canal skin 
close to tympanic annulus. Open arrows point 
to longitudinal OKT6-positive cells located in 
suprabasal layer (magnification X550). 
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X 1300). 


membrane, and larger numbers in 
cholesteatoma epithelium, where the 
LCs appeared in various layers within 
the epithelium. The presence of Bir- 
beck’s granules in the cytoplasm 
showed that all OKT6-positive cells 
were LCs. Veldman‘ found an abun- 
dant LC population not only in the 
cholesteatoma matrix but also in the 
subepithelial tissue. In his opinion, 
this could be the route taken by the 
mobilized LCs on their way to squa- 
mous epithelium. 

The purpose of this study was to 
map the LCs in biopsy specimens rep- 
resenting various types of histo- 
pathology in COM. In addition to 
squamous epithelium, we also studied 
secretory epithelium and subepithe- 
lial tissue components. 


MATERIALS AND METHODS 


Biopsy specimens were removed during 
tympanostomy for SOM in one patient, and 
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Fig 2.—Larger magnification of parts of area marked in Fig 1. Open 
arrows point to three separate intraepithelial OKT6-positive cells. Solid 
arrow points to exfoliated Langerhans' 


cell-rest (magnification 


during surgery for COM in 20 patients. In 
ears with COM, squamous epithelium was 
removed from the area of Shrapnell's 
membrane in attic cholesteatoma, from 
the promontory of tympanic cholesteato- 
ma, and from the distal part of the choles- 
teatoma sac. Large portions of infected 
open-cavity skin were secured from revi- 
sion ears. In addition, granulation tissue or 
thick mucosa without squamous epitheli- 
um was taken from various areas in the 
middle ear and mastoid. 

All biopsy specimens were placed in 
physiologic saline and transferred directly 
to the transplantation laboratory, where 
they were immediately frozen in liquid 
nitrogen for 20 seconds and sectioned seri- 
ally at 4 wm on a cryostat. The sections 
were air dried at room temperature for two 
hours, placed on slides, and immersed in 
acetone for fixation. The slides were stored 
in a deep freeze. Before analysis they were 
immersed in chloroform for 30 minutes 
and allowed to dry in air for a few minutes. 
One slide was stained with toluidine blue 
for general orientation. Analysis of LCs 
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Fig 4.—Eicpsy specimen of thick cholesteatoma epithelium showing 
cluster c OKTS6-positive cells located in all layers of epithelium 


(magnification x550). 


was performed with the mmunoperoxi- 
dase technique and monoclonal antibodies, 
ie, OKTS (Ortho Pharmaceutical Corp, 
Raritan, NJ) and HLA-DR (DAKOPATTS, 
Glostrup. Denmark). 


RESULTS 
Biopsies of Cuboidal 
er Secretory Epithelium 


Among these biopsy specimens 
were two specimens of promontory 
mucosa taken from a 5-year-old child 
in connection with insertion of a 
grommet. Histologically, the biopsy 
specimens showed regular cuboidal 
secretory epithelium, and slight to 
moderate, partly follicular lymphoid 
infiltration im the loose subepithelial 
connective t:ssue. [n one of the speci- 
mens the OKT6-positive cells repre- 
sented 4% of the epithelial cells, 
HLA-DR-reactive cells were found in 
the subepithelial tymphatic tissue, 
accounting for 14% of the lymphoid 
celis, amd OKT6-positive cells were 
seen in even greater numbers in a 
subepithelia lymphoid folliele (Color 
Fig 1). _n the other specimen, HLA- 
DR-positive cells also made up 14% of 
all subepithelial lymphoid cells, but 
OKT6-positive cells were seen only 
occasionally in the epithelium. 

Five biopsy specimens of thick 
granulation tissue or connective tis- 
sue, taken from ears with COM, were 
found t» contain secretory glands or 
cysts and small seeretory ducts cov- 
ered by columnar or cuboidal surface 
epitheliim. All biopsy specimens con- 
tained HLA-DR-positive cells, repre- 
senting from 8% to 18% of the lym- 





* 
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phoid cells counted in the subepithe- 
lial fields. The OKT6-positive cells 
were clearly less frequent, making up 
1% to 2% of all lymphoid celis. Lan- 
gerhans' cells could also be seen inside 
the cuboidal epithelium, in close prox- 
imity to the basement membrane sub- 
epithelially, and in small subepithe- 
lial lymphoid follicles. In the epitheli- 
al lining of secretory glands, cysts, 
and ducts they could be seen in similar 
frequency, some of the LCs facing the 
lumen directly and some Boating 
around, still attached to the superfi- 
cial exfoliated epithelial cells. In 
many areas the cells appeared in con- 
glomerates, making the relative num- 
ber of LCs fairly large (Figs 1 through 
3, Color Figs 2 and 3). 

One large granulation tissue speci- 
men contained no epithelium of any 
kind. In the loose connective tissue, 
HLA-DR-positive lymphoid cells 
made up 15% of all cells, and OKT6- 
positive LCs made up 2% of all cells. 


Ear Canal Skin and 
Shrapnell’s Membrane 


We examined ear canal skin from 
the annular region on two biopsy spec- 
imens (Fig 3). The subepithelial con- 
nective tissue showed slight diffuse 
infiltration by lymphoid cells, of 
which 9% to 42% were positive for 
HLA-DR. The OKT6-positive cells 
were not seen in this area. In one 
biopsy specimen the HLA-DR-posi- 
tive cells constituted 14% of the squa- 
mous epithelial cells, and OKT6- 
positive cells constituted 15%, the 
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Fig 5.—Thin cholesteatoma membrane without subepithelial stroma 
from mastcid bone. Many OKT6-positive cells can be seen in middle 
layer of thin epithelium. Surface shows heavy keratinization (K) on top 
of granular cell layer (G) (magnification X550). 


lymphocytes being sparse. In the 
squamous epithelium of the other 
specimen, the proportion of OKT6- 
positive cells was 9%, and that of 
HLA-DR only 3%. 

Shrapnell’s membrane was studied 
in two ears. One of the membranes 
was entirely uninfected and the sub- 
epithelial tissue was devoid of lym- 
phoid cells. Cells positive for the 
HLA-DR antigen were seen only occa- 
sionally in the epithelium, while 
OKT6-positive cells formed 15% of 
the epithelial cells (Color Fig 4). 

The other specimen showed occa- 
sional lymphocytes in the subepithe- 
lial tissue, and of them the cells posi- 
tive for the HLA-DR antigen formed 
41%. In the squamous epithelium, the 
proportion of these cells was 12%, 
while OKT6-positive cells formed 9% 
of the epithelial cells. 


Cholesteatoma Membrane 


In ten ears, cholesteatoma matrix 
lying directly on top of the mastoid 
bone was removed, mostly in very thin 
sections without macroscopic propria. 
Additional biopsy specimens of other 
sites closer to the tympanum included 
thicker layers of both epithelial and 
subepithelial tissue, with varying 
degrees of lymphocyte infiltration. In 
the cholesteatoma epithelium, regard- 
less of whether it was as thin as one to 
two cell layers or thicker (Figs 4 to 6, 
Color Fig 5), OKT6-positive cells were 
invariably seen. The proportions of 
these cells to the total number of 
epithelial cells ranged from 5% to 
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Fig 6.— Typical example of intraepithelial 
OKT6-positive cell, dendrites reaching keratin 
layer. K indicates keratin (magnification 
X 1300). 


10% in one group of five ears, and 
from 11% to 20% in the other five 
ears. We observed HLA-DR-positive 
cells in the epithelium in five speci- 
mens, constituting 10% to 13% of the 
epithelial cells, ie, the proportions 
were similar to those of OKT6-posi- 
tive cells. In the subepithelial tissue, 
the relative proportion of HLA-DR- 
reactive cells to all lymphocytes 
varied within a wide range, the maxi- 
mum two figures being 54% and 
57%. 


Infected, Open-Cavity Skin 


Large pieces of granulating skin 
from open cavities were studied in 
four ears. In one of the specimens, 
OKT6-positive cells were seen only in 
the epidermis, making up 18% of all 
epithelial cells. The corresponding fig- 
ure for HLA-DR-positive cells was 
T% . In the three other specimens, LCs 
appeared in the squamous epithelium, 
in the subepithelial connective tissue, 
and in the lymphoid follicles. For the 
squamous epithelium the percentages 
of OKT6-positive cells were 25%, 26%, 
and 18%, and the percentages of 
HLA -DR-positive cells were 23%, 7%, 
and 7%. In one specimen, 16% of all 
subepithelial connective tissue cells 
were OKT6-positive, and 20% were 
HLA-DR-positive (Color Fig 6). In the 


second case, OKT6-positive cells were 
only occasionally seen in the stroma, 
but somewhat more frequently (3%) 
in the glandular epithelium. In the 
third specimen the proportion of 
OKT6-positive cells was 11% in the 
secretory epithelium. 


COMMENT 


Since the demonstration by Fithian 
et al' that OKT6 monoclonal antibody 
reacts with LCs, additional evidence 
concerning the specificity of this reac- 
tion has been presented in several 
reports. Chu et al? found that all Bir- 
beck's granule-positive epidermal 
LCs bound OKT6, but that there was a 
small cell population that labeled 
with OKT6 but that lacked Birbeck’s 
granules. Earlier studies had already 
established that the Ia antigen (HLA- 
DR) was expressed by the epidermal 
LCs but not by the keratinocytes or 
melanocytes of the skin. A recent 
study by Harrist et al* compared the 
OKT6 and HLA-DR antigens as spe- 
cific markers for LCs in the epider- 
mis. It was found that the HLA-DR 
binding significantly underestimated 
the numbers of LCs and their precur- 
sors, the intermediate cells, in a four- 
step immunoperoxidase procedure. It 
appeared that not all LCs were posi- 
tive for HLA-DR antigens, and that 
HLA-DR-OKT6-positive subsets of 
LCs and intermediate cells existed. 

Another drawback of HLA-DR 
labeling is that other inflammatory 
cells that may infiltrate the epider- 
mis, such as B cells, some activated T 
cells, and mononuclear phagocytes, 
will also express the HLA-DR anti- 
gen. This applies particularly to the 
tissues in chronically infected middle 
ears showing discharge with bacteria. 
It has commonly been thought that 
LCs appear only in the squamous epi- 
thelium, deriving from a central pool 
of mononuclear phagocytes in the 
bone marrow, where they are con- 
stantly renewed to replace cells in the 
periphery.’ They also appear in der- 
mal lymphatic vessels and in the mar- 
ginal sinuses and cortex of draining 
lymph nodes. Veldman? noted that in 
some areas where there were clusters 
of LCs in the cholesteatoma matrix, 
cells with the same staining proper- 
ties were observed in the underlying 
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Color Fig 1.—Biopsy specimen of middle ear 
mucosa from 5-year-old child with bilateral 
secretory otitis media. Two OKT6-positive 
cells are seen in flat two-cell layer epithelium 
(top). Subepithelial area is negative (middle), 
but lymphoid follicle (bottom) shows many 
positive cells (magnification X 1000). 


Color Fig 2.—Biopsy specimen of thick tym- 
panic and antral mucosa in chronic otitis 
media, showing longitudinal section of one 
wall of secretory gland deep in subepithelial 
tissue. Large number of OKT6-positive cells 
are seen in secretory epithelium, some den- 
dritic processes extending to lumen (magnifi- 
cation X 1000). 


Color Fig 3.—Biopsy specimen of antral 
mucosa in chronic otitis media, showing trans- 
verse section of secretory duct. Epithelium 
contains large number of OKT6-positive cells, 
dendritic processes extending from basement 
membrane to lumen (magnification X 1000). 


Color Fig 4.—Biopsy specimen of noninfected 
Shrapnell's membrane in cholesteatoma ear, 
showing collection of surface keratin. Note 
OKT6-positive cells scattered in middle and 
basal layers of squamous epithelium (magnifi- 
cation X400). 


Color Fig 5.—Biopsy specimen of tympanic 
squamous epithelium sending papillary projec- 
tion deep into subepithelial tissue. Network of 
OKT6-positive cells are seen in superficial 
layer of squamous epithelium and some scat- 
tered cells in deeper layers. Two positive cells 
appear in papillary projection and relatively 
large number of OKT6-positive cells are seen 
in subepithelial tissue; epithelium at top (mag- 
nification X400). 


Color Fig 6.—Biopsy specimen of chronically 
infected skin from open cavity. Thick squa- 
mous epithelium contains clump of OKT6- 
positive cells in center, to left positive cells are 
evenly scattered and to right they are mainly 
situated in upper middle layer of epithelium. 
Lymphatic follicle (bottom center) contains 
numerous OKT6-positive cells (magnification 
X160). 


subepithelial tissue. In other areas 
only solitary cells were found in the 
thin matrix, located in the suprabasal 
layer. 

Our study revealed that LCs also 
appear in the secretory cuboidal epi- 
thelium. This was true of our two 
biopsy specimens of SOM mucosa, and 
particularly of those cases of COM in 
which the subepithelial tissue con- 
tained glands, cysts, and ducts. Rela- 
tively large numbers of LCs were 
sometimes seen in the superficial cell 
layers, and a few LCs were also exfoli- 
ated together with epithelial cells into 
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Fig 1.—Coronal cryostat section of head of 9-week-old embryo. Nasal cavity is divided by 
septum (S) and is lined by olfactory (OE) and respiratory (RE) epithelia (bottom). Top left, Oral 
cavity contains tongue (T) and is lined by simple epithelium that extends laterally to form tooth 
bud. Bottom, Optic nerve (O) and extraocular muscles (M) are shown on left, while lens, retina 
(R), and extraocular muscles are seen on the bottom right. Top right, Higher magnification of 
olfactory epithelium (hematoxylin-eosin, top left, X 10; bottom, X25; top right, X250). 


ized ectodermal formation that ap- 
pears at the fourth week of embryonic 
life.* This placode invaginates to form 
a pit that grows posteriorly. The dis- 
tal end of the invagination, the strati- 
fied placodal base, differentiates into 
the olfactory epithelium, while the 
proximal part forms the respiratory 
nasal epithelium.’ At the sixth week, 
the placodal cells differentiate into 
neurosensory cells and give rise to an 
axon that crosses the mesenchyme 
and makes contact with the olfactory 
zones of the telencephalon.* 
Experience obtained in recent years 
indicates that immunohistochemical 
studies using antibodies specific for 
the different types of intermediate 
fiiaments offer a useful means of 
probing the histogenetic origin of tis- 
sues and cells whose nature cannot be 


unequivocally determined by conven- 
tional histopathologic methods. Inter- 
mediate filament proteins consist of 
five classes of cytoskeletal elements 
that can be distinguished biochemi- 
cally and immunologically. Each class 
is specific to the cell type, and most 
cells contain only one type of interme- 
diate filament. Thus, epithelial cells 
contain keratin, muscle cells contain 
desmin, cells of mesenchymal origin 
contain vimentin, glial-fibrillary acid- 
ic protein (GFAP) is found in glial 
cells, and neurofilament subunits are 
present in most neuronal cells.?!? 
This article presents the results of 
an immunohistochemical study of the 
human olfactory epithelium using 
intermediate-filament antibodies. Al- 
though it would appear desirable to 
carry out the investigation on normal 
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adult olfactory epithelium, this is 
impractical for two reasons: First, the 
olfactory mucosa is anatomically 
almost inaccessible in living human 
beings; and second, microscopy of 
human adult olfactory tissue shows 
varying degrees of degeneration and 
cell depletion as well as replacement 
of the olfactory epithelium by respira- 
tory nasal epithelium, rendering the 
value of a “blind” biopsy questionable, 
and the study of this tissue inadvis- 
able. In contrast, the olfactory epithe- 
lium in the fetus exhibits a regularly 
arranged cellular architecture," and 
at fertilization age 7 weeks it may 
serve as a model for a mature olfacto- 
ry epithelium.’ 


MATERIALS AND METHODS 
Tissue 


Eight human fetuses of fertilization age 
7 to 10 weeks were obtained in the operat- 
ing room immediately following a planned 
abortion. Fertilization age was determined 
according to the crown-rump length.* 
After body measurement, the head was 
excised, immediately snap-frozen in liquid 
nitrogen precooled isopentane, and stored 
at —70°C until use. Frontal sections, 6 to 8 
um thick, were cut in a cryostat (Frigocut 
2000, Reichert-Jung, GmbH, Nussloch, 
West Germany) at —20°C. 


immunochemical Reagents 


The following antibodies were used: (1) 
monoclonal antivimentin (VM 13.2); (2) 
monoclonal broadly reactive anticytokera- 
tin (Po 8.13'*); (3) polyclonal rabbit anti- 
body to chicken-gizzard desmin'; (4) mon- 
oclonal antineurofilament (68 KD) (Boeh- 
ringer Ltd, Mannheim, West Germany); (5) 
monoclonal anti-GFAP; (6) monoclonal 
antidesmoplakins I and II (the major poly- 
peptides of the desmosomal plaque) 
(2.15'*); (7) monoclonal antibovine desmo- 
plakins I and II (KM 4.625); secondary 
antibodies (goat antibodies to mouse or to 
rabbit IgG) were prepared as described” 
and conjugated to rhodamine-lissamine 
sulfonyl chloride according to a standard 
procedure." 


Immunofluorescent Labeling 


Frozen sections on glass slides were air- 
dried overnight, fixed in acetone at —20°C 
for 15 minutes, and rinsed with phosphate- 
buffered saline (PBS). Sections were then 
incubated with the primary antibodies at 
room temperature in a humidified cham- 
ber for 20 minutes. Excess reagent was 
removed by three ten-minute washings 
with PBS. The sections were further incu- 
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Fig 2.—Immunofluorescence microscopy of human 
fetal olfactory epithelium shows extensive labeling 
with antibodies to keratin (top left) and desmopla- 
kins | and Il (top right), but no labeling for vimentin 
(bottom left). Antivimentin antibodies labeled con- 
nective tissue cells around olfactory epithelium 
(bottom left) and two distinct layers (ganglion cells 
and bipolar cells) in the retina (bottom right) 
(X250). 


Fig 3.—Immunofluorescence microscopy with 
antidesmin antibodies does not show labeling 
of olfactory epithelium (left, X250). Muscle 
cells in tongue (center, X40), and extraocular 
muscles surrounding retina (R) (right, X 100) 
are intensively labeled. 
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Fig 4.—Antibodies to neurofilament (top left) and glial fibrillary acidic protein (top right) do not 
label olfactory epithelium, but label peripheral nerve fascicles (bottom left) and retinal layers 


(bottom right), respectively (X250). 


bated with the secondary rhodamine- 
labeled antibodies for 20 minutes and 
rinsed three times. Sections were mounted 
in Entellan (Merck, Darmstadt, West 
Germany), and examined with a photomi- 
croscope (Zeiss) equipped with filter sets 
for rhodamine fluorescence. Hematoxylin- 
eosin-stained serial frozen sections taken 
immediately preceding or following those 
used for immunofluorescent labeling were 
used to identify the tissue details in the 
section. 


RESULTS 


Hematoxylin-eosin-stained coronal 
frozen sections of the embryo's head 
show the various epithelia (Fig 1, top 
left). At the lower part, the oral epi- 
thelium overlies the tongue and 
extends laterally to form a tooth bud. 
Meckel’s cartilage can be seen on both 
sides of the tongue. Above the oral 
epithelium, there is a slender epitheli- 


al line between the palatal processes 
(Fig 1, bottom), and above it extends 
the pair of nasal cavities divided by a 
cartilaginous septum (Fig 1, bottom). 
The epithelium lining the nasal cavi- 
ties is of a simple type (respiratory 
epithelium) at the lower part, and of a 
pseudostratified type (olfactory epi- 
thelium) at the upper part (Fig 1, 
bottom and top right). The eyes are 
sectioned at different levels, with the 
lens and the retina shown on the 
right, and the optic nerve and the 
extraocular muscles on the left. 
Antikeratin antibodies extensively 
labeled all the epithelia in the section, 
including the olfactory epithelium. 
The labeling was homogeneous 
throughout the thickness of the olfac- 
tory epithelial layers and showed no 
preference for any particular layer 
(Fig 2, top left). Labeling with anti- 
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desmoplakin I and II antibodies dem- 
onstrated a similar staining pattern, 
indicating the wide distribution of 
desmosomes in this tissue (Fig 2, top 
right). Staining of the tissue with 
antivimentin showed extensive label- 
ing of the cellular matrix components, 
but no labeling of the olfactory epithe- 
lium (Fig 2, bottom left). The ganglion 
cell and bipolar cell layers in the 
retina were positively labeled with 
antivimentin (Fig 2, bottom right). 
Staining of the tissue with antidesmin 
was essentially negative (Fig 3, left); 
the only desmin-positive elements 
were the skeletal tongue muscle (Fig 
3, center) and extraocular muscles 
(Fig 3, right). Staining of the tissue 
with antibodies to neurofilaments 
(Fig 4, top left) and glial filaments 
(Fig 4, top right) yielded no labeling of 
the olfactory epithelium. A few fasci- 
cles on both sides of the head (proba- 
bly peripheral nerve fascicles) were 
labeled with neurofilament antibodies 
(Fig 4, bottom left), while the retina 
was extensively labeled with anti- 
GFAP antibodies (Fig 4, bottom 
right). 


COMMENT 


The olfactory mucosa is unique in 
several respects. Embryologically, the 
cells derive from the olfactory pla- 
code, a distinct ectodermal structure, 
rather than from the neural tube or 
neural crest from which other parts of 
the nervous system are derived. It 
contains ciliated neuron cells exposed 
to the external environment, glialtype 
supporting cells with absorption and 
secretion properties, mucous glands 
(Bowman’s glands) in the lamina pro- 
pria, and it undergoes a continuous 
turnover process. Nevertheless, olfac- 
tory sensory cells, because of their 
morphological structure and electro- 
physiologic properties, are generally 
accepted as being true neurons.!*”° 

The most interesting finding to 
emerge from this study was the pres- 
ence of cytokeratin, a characteristic 
epithelial intermediate-filament tis- 
sue marker in the olfactory neuroepi- 
thelium. The intensive labeling of des- 
mosomes in the tissue is in agreement 
with this finding. Desmosomes are 
most abundant in stratified epithelia; 
they serve as connectors between the 


Intermediate-Filament Expression— Ophir 


re a 
p 


cytoskeletal systems of individual 
cells, and confer tensile strength and 
mechanical resistance on the tissue.”! 

In the developing embryonal ner- 
vous system proliferating neurons 
contain vimentin; whereas in post- 
mitotic neurons, the characteristic 
intermediatefilament class is the 
neurofilament protei. The switch in 
intermediate-filamert expression ac- 
companies the normal maturation of 
neurons.” The fact that the olfactory 
epithelium lacks vimentin and neuro- 
filament expression, whereas cytoker- 
atin and desmosomes are present, 
calls into question the usually ac- 
cepted neuronal nature of this tissue. 
Doubt is similarly cast by the absence 
of GFAP mn tne tissue, since support- 
ing cells are said to possess glial fea- 
tures.’ 

Our findings agree with one study 
in which electron microscopy and 
immunofiworescence microscopy with 
intermediate - filament antibodies 
were used to investigate the rat olfac- 
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tory epithelium.” These authors 
found that only supporting cells con- 
tained tonofilaments and that these 
filaments reacted strongly with kera- 
tin, whereas no immunoreactivity was 
observed with antibodies to the rest of 
the intermediate-filament classes. 
The authors conclude that olfactory 
neuron cells are among the few neu- 
ron cells that lack intermediate fila- 
ments. In contrast, another recently 
published immunohistochemical work 
demonstrated that olfactory neurons 
and their axons contain vimentin.” It 
should be emphasized, however, that 
antibodies to keratin and desmeplakin 
were not used in the latter work. In 
our study, the staining of the elfacto- 
ry epithelium by antikeratin anti- 
bodies did not show a laminar local- 
ization that could assist in establish- 
ing which of the cell types contains 
cytokeratin. Staining of isolated cells 
in cell cultures would be helpful in 
this respect. We also found diffuse 
labeling with antikeratin antibodies 
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in frog * and in bovine olfactory epi- 
thelia (D.O. and Doron Lancet, PhD, 
1986). This may not be surprising, 
given the remarkably constant histo- 
logic structure of the olfactory epithe- 
lium throughout evolution. 

The continuously  self-renewing 
population of olfactory neurons is of 
wide interest, with respect not only to 
their chemosensory function, but also 
to their use as a model system for the 
study of neuronal development and 
regeneration processes. However, the 
negative reaction with neurofilament 
antibodies underlines the exceptional 
nature of these cells among neurons. 
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Cold Air-Induced Rhinorrhea and 
High-Dose Ipratropium 


Birgitte Østberg, MD; Birgit Winther, MD; Niels Mygind, MD 


@ A high dose of the cholinoceptor 
antagonist ipratropium bromide, in the 
form of a nasal spray, was tested on cold 
air- and hot soup-induced rhinorrhea in 
order to determine to what extent these 
types of rhinorrhea are reflex-mediated 
hypersecretions from nasal glands. Four- 
teen normal volunteers were examined in 
a placebo-controlled study. A single dose 
of ipratropium bromide (400 wg) caused a 
73% reduction of cold air-induced rhi- 
norrhea and a 66% reduction of hot soup- 
induced rhinorrhea. It is concluded that a 
major part of the nasal discharge induced 
by these stimuli is reflex-mediated, and 
consequently may be treated by a cho- 
linoceptor antagonist, such as ipratro- 
pium. 

(Arch Otolaryngol Head Neck Surg 
1987; 113:160-162) 


t is a common experience that cold 
air and hot spicy soup induce rhi- 
norrhea, which, in some individuals, 
can be so severe as to be unpleasant. 
Unfortunately, there is, at present, no 
medication of proved efficacy for 
treating this disorder. It is difficult to 
design a new therapy as long as it is 
not known to what extent the nasal 
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discharge consists of a secretory prod- 
uct from nasal glands, and to what 
extent it consists of condensed 
exhaled water and tears; only nasal 
hypersecretion can be treated by a 
nasal spray. 

Ipratropium bromide is a cholino- 
ceptor antagonist that, when adminis- 
tered locally in the nose, effectively 
blocks glandular cholinoceptors, as 
well as reflex-mediated hypersecre- 
tion from nasal glands.' Clinical trials 
have shown that this topical therapy 
reduces rhinorrhea in perennial rhini- 
tis**; ipratropium bromide has not 
been associated with systemic or seri- 
ous local side effects when used in 
ordinary therapeutic doses (40 ug for 
four doses). 

In the present study, normal volun- 
teers were exposed to cold air and to 
hot spicy soup, and high-dose ipratro- 
pium nasal aerosol was employed as 
an investigative tool for identifying 
reflex-mediated nasal hypersecretion. 
The object was to establish a rationale 
for the development of an effective 
therapy for this symptom. 


SUBJECTS AND METHODS 
Volunteers 


Fourteen healthy volunteers were re- 
cruited from among the hospital staff and 
medical students. Seven were males and 
seven were females; their mean age was 
27.7 years (range, 18 to 42 years). They did 
not consider that they suffered from an 
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unusual degree of rhinorrhea after expo- 
sure to cold air and to hot soup. Volunteers 
were excluded if they had received medical 
advice for nasal disease or allergie condi- 
tions, or if they had suffered from symp- 
toms of common cold within the preceding 
month. Informed consent was obtained fol- 
lowing verbal and written instruction. 


Medication 


Ipratropium was administered as a 
micronized powder delivered from freon- 
propelled pressurized canisters equipped 
with nozzles. The canisters delivered 100 
ug of ipratropium bromide per puff, which 
is five times as much as the normal aero- 
sols used for the treatment of asthma and 
bronchitis. Ipratropium bromide was 
administered in a single dose of 400 ug, 
given as two puffs into each nostril. Ipra- 
tropium and placebo were used in a ran- 
domized order in a double-blind, cross-over 
study. 


Exposures and Study Design 


The study was performed during the 
winter of 1984 and 1985. An outdoor tem- 
perature below the freezing point of water 
was required (between —10°C and 0°C 
[14°F to 32?F]). The volunteers arrived at 
the laboratory between 10 AM and 4 PM on 
study days and were immediately treated 
with a coded spray. The basal secretion 
rate under indoor conditions was deter- 
mined for each volunteer; after ten min- 
utes they started a 20-minute sampling 
period during which they blew their noses 
every five minutes into paper handker- 
chiefs, which were enclosed in plastic in 
order to prevent evaporation. The baseline 
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Secretion, g/min 





Placebo 


Fig 1.—Aməunt of nasa! secretions produced 
by exposure to cold air following pretreatment 
with ipratropium bromide (400 ug) or placebo 
(mean — SEM, and individual paired data); 
n= 14, p < 01. 


Ipratropium 


Secretion, g/min 


Placebo 


Ipratropium 


Fig 2.—Armourt of nasai secretions produced 
by ingestion of hot soup following pretreat- 
ment with ipratropium bromide (400 yg) or 
placebo (mean + SEM, and individual paired 
data); n = 14, P < .01. 


secretion, expressed in grams per minute, 
was determired by weighing the paper 
handkerchiefs before and immediately 
after use. 

The volunteers reeeived a new pre- 
weighed paper handkerchief and took a 
40-minute walk outdoers; secretions were 
collected and the secretory rate (grams per 
minute) was measured as described above. 





A 15-minute adaptation peried was 
allowed after returning to the laboratory, 
and the volunteers were given new paper 
handkerchiefs and started to eat 0.4 L of 
hot Indian curry soup (Mulligatawny, 
Heinz) over a ten-minute peried. The 
secretory response was measured as 
described above. Half of the vo:unteers 
were given the soup before cold exposure. 


Statistics 


A paired, nonparametric test (Wilcox- 
on’s) was used with two-sided alternatives. 
For comparison, the secretory rates for the 
three periods were calculated as mean val- 
ues per minute. 


RESULTS 
Basal Indoor Secretion 


The basal secretory rate during 
indoor conditions, expressed as in- 
crease of mean weight of handker- 
chiefs, was 0.10 g/min on the ipratro- 
pium day and by 0.12 g/min on the 
placebo day (P > .1). 


Cold Air Exposure 


Exposure to cold air induced 
increased amounts of discharge com- 
pared with basal indoor conditions, 
both on the ipratropium and on the 
placebo day (P <.01). All volanteers 
produced less cold air-induced secre- 
tion when they were pretreated with 
ipratropium than when they received 
a placebo (P < .01); the ipratropium- 
induced reduction was marked, at 
73% (Fig 1). 


Hot Soup 


Indian beef curry soup induced 
increased amounts of discharge com- 
pared with basal indoor conditions, 
but only on the placebo day (P « .01). 
All volunteers, with one exception, 
produced less soup-induced secretion 
when they were pretreated w::h ipra- 
tropium than when they received a 
placebo (P «.01); the ipratropium- 
induced reduction amounted to 66% 
(Fig 2). 


Side Effects 


None of the volunteers complained 
of any systemic or serious local side 
effects. 


COMMENT 


It is common knowledge that cold 
air and hot soup can induee nasal 
discharge in susceptible subjects; this 
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was confirmed in the present study, 
which also showed that these stimuli, 
to a varying extent, induce measur- 
able rhinorrhea in all normal sub- 
jects. Cold air seemed to be a more 
potent stimulus than hot spicy soup, 
inducing 50% more discharge per 
minute. 

The effect of the cholinoceptor 
antagonist (ipratropium bromide ad- 
ministered in a high dose) was 
marked, and indicates that nasal 
hypersecretion accounts for at least 
two thirds of the discharge from the 
nose under these circumstances. This 
is probably a minimum value for the 
following reasons: (1) One cannot 
expect the intranasal spray to reach 
and block all cholinoceptors on the 
approximately 100000 glands in the 
human nose.‘ (2) We do not know just 
how much the anterior serous glands' 
contribute to nasal secretion nor to 
what extent the Bowman's glands in 
the olfactory region contribute. (3) We 
do not know whether these glands 
possess cholinoceptors, and whether 
they can be reached by a spray. (4) 
Receptors for vasoactive intestinal 
polypeptide on nasal glands may be of 
significance for reflex-induced hyper- 
secretion, and these cannot be 
blocked by a cholinoceptor antago- 
nist. 

Cold air in the nose induces rhinor- 
rhea, and inhalation of cold air 
induces bronchoconstriction in asth- 
matic patients? A subject of current 
debate is whether cold-induced bron- 
choconstriction is caused by a direct 
effect on sensory nerves, or whether 
mast cell release of biochemical medi- 
ators is an important intermediate 
step.'? Our results do not suggest that 
cold air results in any significant 
release of mast cell mediators in the 
nose, as the volunteers developed rhi- 
norrhea, but not itching and sneezing, 
characteristic symptoms of histamine 
and allergen provocation." 

Our study has shown that cold air- 
induced rhinorrhea is largely caused 
by glandular hypersecretion and 
mediated by parasympathetic re- 
flexes, probably involving both affer- 
ent and efferent pathways in the 
nasal mucosa. The sensory nerves in 
the nose have not been studied in such 
detail as to define different types of 
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receptors, and an exact description of 
the mechanism of cold-air stimulation 
of sensory nerves cannot be given at 
present. 

The marked effect of the cholino- 
ceptor antagonist on curry soup- 
induced rhinorrhea indicates that this 
type of nasal hypersecretion is also 
reflex-mediated, but the sensory 
nerves in the afferent pathway are 
probably located in the mouth. Recent 
research on neuropeptides has divided 
sensory nerves into two groups: those 
that contain substance P and those 
that do not.* The substance P-contain- 
ing sensory nerves are characterized 
by sensitivity to capsaicin, in contrast 
to those lacking this polypeptide. As 
capsaicin is the active ingredient in 
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chili powder, it is likely that spicy 
soup triggers the reflex arc by action 
on substance P-containing nerve end- 
ings. It is possible that heat receptors 
also play a role. 

The present study was primarily 
designed as basic research, aimed at 
defining the involvement of reflexes 
in stimulated rhinorrhea, but it also 
has clinical implications for people 
who experience an unpleasant degree 
of nasal discharge when exposed to 
cold air and to hot soup. The dose of 
ipratropium used in this study was 
very high, and cannot be recom- 
mended for treatment, as it may cause 
systemic side effects in a few suscepti- 
ble subjects, and may also result in an 
unpleasant sensation of dryness in the 
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nose during periods without hyperse- 
cretion.? This drug has proved useful 
for the treatment of rhinorrhea in 
perennial rhinitis in a lower dose, 
and it is therefore likely that it, in a 
suitable dosage, will also be beneficial 
for people who are troubled by a run- 
ny nose when exposed to cold air and 
hot soup. Possibly, it will be less effec- 
tive in situations where cold air is 
blown against the face than when it is 
merely inhaled through the nose, as 
stimulation of the cornea causes the 
production of tears, resulting in rhi- 
norrhea that does not respond to a 
nasal spray. 
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Characterization of Olfactory Dysfunction 


H. N. Wright, PhD 


e Management of cysosmic patients 
frequently is hampered by an incomplete 
description of their chief complaint and 
sometimes inadequate qualitative analy- 
sis of their symptoms. Gualitative analysis 
of olfactory dysfuncticn by an Odorant 
Confusion Matrix helps to characterize 
more fully sense of smell in the dysosmic 
patient. lt is well grounded in psychophys- 
ical theory. thereby permitting physiologi- 
cal inferences about specific neural dys- 
functions. The quantitative measure 
derived trom the matrix correlates well 
with another quantitetive measure of 
olfactory ability, the Smell Identification 
Test, and provides the opportunity for 
valid comparisons among and within 
patients. Examination of illustrative case 
reperts demonstrates that the qualitative 
features of the Odorant Confusion Matrix 
offer additional insights to support etio- 
legic diagnoses of disturbances in sense 
of smell. 

(Arch Otolaryngo! Head Neck Surg 
1987;113: 763-168) 


hen patients present with the 

complaint that their sense of 
smell is compromised, it is important 
to obtain a clear picture of their 
symptoms. They may complain that 
they smell nothing, that they perceive 
some oders under special circum- 
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stances, that one substance smells like 
another, or any combination of the 
foregoing. This problem of symptom 
definition has only recently begun to 
surface in the management of olfacto- 
ry dysfunctions. Knowledge gained 
with psychophysical and physiological 
methods has improved our under- 
standing of sense of smell and its 
relationship to the quality of life and 
is allowing better care for the treat- 
ment of individuals with suck disor- 
ders. 

One problem, if not the major prob- 
lem, is a description of the chief com- 
plaint to characterize more fully the 
symptom complex presented by dysos- 
mie patients beyond that available 
from threshold determinations. One 
approach that seems likely tc resolve 
this problem at least partially is to 
evaluate how well one odorant may be 
identified from among a number of 
known alternative odorants. A power- 
ful psychophysical procedure ^or this 
determination is a confusion matrix 
analysis. This procedure perm'ts both 
a qualitative analysis and a quantita- 
tive determination of olfactory abili- 
ty. 

CONFUSION MATRIX 


A confusion matrix is deceptively simple 
to administer. A number of odorants are 
selected on the basis of certain criteria and 
each is presented to patients with the 
instruction that they identify the odorant 
from a list of possible alternatives. 
Patients are told that the odorants will be 
presented many times, with only the odor- 
ants listed. If the patients are unsure, or 
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smell nothing, then they must guess from 
among the alternatives. The resultant data 
are recorded in a matrix where the rows 
represent the alternative odorants and the 
‘columns represent the frequency of 
'esponses to each odorant. All odorants are 
presented the same number of times, and 
the responses in each cell are converted to 
percentages so that interpretation of the 
findings may be facilitated. 

Such a matrix, with ten odorants (100 
cells) obtained from replications of the 
matrix from 20 subjects (ten male, ten 
female) with no complaint of olfactory 
dysfunction, is given in Table 1. The odor- 
ants were selected on the basis that they 
were professed to be identifiable by more 
than 80% of 50 subjects (25 male, 25 
female). Furthermore, two of the odorants, 
roses (phenylethyl alcohol) and vanilla 
(vanillin) are regarded as almost exclusive 
stimulants for the olfactory nerve. The 
odorants ammonia, Clorox, and vinegar 
(acetic acid), however, have strong trigem- 
inal components? This distinction will 
become important when I begin to qualita- 
tively analyze the results from individual 
patients. 

This identification procedure is notably 
different from those of either Doty et al’ or 
Cain et al* because the response alterna- 
tives are restricted to the odorants pre- 
sented. The significance of this restriction 
is that there is a vast improvement in 
analytical power both for clinical interpre- 
tations and long-term basic science impli- 
cations to augment the differential diagno- 
sis of dysosmic patients. The mathematical 
properties of confusion matrices are such 
that they may be analyzed under the con- 
structs of information theory** or multidi- 
mensional scaling and cluster analysis." 
Patterns of responses may be dealt with by 
likelihood functions, and expected smaller 
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Table 1.—Odorant Confusion Matrix (Binasal) From 20 Subjects With No Olfactory Dysfunction * 


Odorant Ammonia Clorox 
Ammonia 

Clorox 

Licorice 

Mothballs 

Peppermint 


Turpentine 
Vanilla 


Vinegar 


Licorice 


Response 


Mothballs Peppermint Roses 





Turpentine 


Vanilla Vicks 


Vinegar 


* Ten men and ten women were tested. Cell entries indicate percentage response to each odorant. The overall percentage correct identification, calculated from the 


main diagonal, was 92.6%. 
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Odorant Confusion Matrix, % 








Smell Identification Test, % 


Comparison of percentage scores on Smell 
Identification Test with percentage scores on 
Odorant Confusion Matrix for 40 patients 
(r= .94, P«.01). Dashed lines indicate 
chance performance, 25% for Smell Identifi- 
cation Test and 10% for Odorant Confusion 
Matrix. 


matrices (submatrices) may be calculated 
from larger matrices.'^5 Such quantitative 
statistical considerations, however, are 
beyond the scope of the present discus- 
sion. 


ANALYSIS 


The most direct analysis of the Odorant 
Confusion Matrix is to calculate the num- 
ber of correct identifications expressed as 
percentages. The number of correct 
responses obtained from the main diago- 
nal, relative to the total number of presen- 
tations, yields this quantitative measure of 
olfactory ability. This measure is distinct, 
but not entirely separable, from threshold 
determinations. It is apparent that an 
odorant that cannot be detected cannot be 
identified; however, an odorant that can be 
detected may be either correctly or incor- 
rectly identified. The results given in Table 
1 show that, for the odorants used in the 
present matrix, more than 90% of them 


were identified correctly. Furthermore, no 
cell within the main diagonal showed less 
than 80% identifiability for a given odor- 
ant, consistent with the presumed identifi- 
ability of these odorants as previously 
determined. 

The percentage correct can be used to 
address the initial question of whether the 
sense of smell has been compromised. The 
precise boundary, however, of where dysos- 
mia should begin on the basis of percent- 
age correct alone is unclear. In this regard 
it is instructive to compare the results of 
this Odorant Confusion Matrix with the 
Smell Identification Test? for which nor- 
mative population values are available.'* 
Such a comparison for 40 patients is seen 
in the Figure. The positive correlation 
between these two tests is clear (r = .94, 
P<.01). It would seem that when the 
percentage correct for the Odorant Confu- 
sion Matrix is greater than about 80%, the 
overall quantitative measure of olfactory 
ability calculated from the main diagonal 
is normal. The diagnostic value of this 
quantitative measure is limited, however, 
in that it does not directly address the 
qualitative features of the chief com- 
plaint. 

A comparison of presbycusis with pres- 
byosmia would seem to be instructive. It is 
well recognized that with increasing age 
there is frequently an accompanying 
decrease in hearing, particularly for the 
higher frequencies. Concomitantly with 
this decrease in auditory sensitivity, many 
patients experience a decrease in their 
ability to understand speech. In a similar 
manner, performance on the Smell Identi- 
fication Test shows a decrease in the per- 
centage correct with an increase in age. 
Though the normative values for age and 
sex take into account this decrease, the 
interpretation that performance is normal 
is similar to telling presbycusic patients 
there is no need for amplification because 
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their performance is within the range 
observed for their age and sex. When this 
comparison is taken one step further, the 
percentage correct measures in olfaction 
tell us nothing about any qualitative 
change comparable with speech discrimi- 
nation measures in hearing. At this junc- 
ture the Odorant Confusion Matrix offers 
additional information on the qualitative 
features of the chief complaint. 

Returning to the analysis of the Odorant 
Confusion Matrix, because the set of 
response alternatives is the same as the set 
of stimulus alternatives (a closed set), 
patients are forced to respond with an 
odorant name that may not smell exactly 
like, but nevertheless seems close to, one of 
the alternatives available. The more one 
odorant smells like other odorants, the 
more likely they will be confused with one 
another. Conversely, the less one odorant 
smells like other odorants, the less likely 
they will be confused. The perceptual basis 
on which such distinctions are made would 
seem to be the similarity or differences 
among the underlying psychophysical 
dimensions of the respective odorants. It is 
well established that the identification of 
odorants is related to their unique multidi- 
mensional properties," ie, one odorant 
may be perceived as possessing unique 
psychophysical values of perceived pleas- 
antness, intensity, and pungency. Other 
odorants will have different values for 
these psychophysical factors. Though the 
exact number of these factors is unknown, 
five seem the most likely.'!°! 

In addition to the primary input from 
the olfactory nerve, neural inputs from 
cranial nerves V, IX, and X (the common 
chemical sense) are also involved in odor- 
ant identification? Among the inputs from 
the trigeminal, glossopharyngeal, and 
vagus nerves, the perception of pungency 
seems related to responses derived from 
the trigeminal input.?'"?? The exact extent 
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Table 2 —Presurgical and Postsurgical Odorant Confusion Matrix (Binasal) From Patient With Nasal Polyposis * 


Response 


I I I Iamm 


Odorant Ammonia Clorox 


Licorice 


Mothballs Peppermint Roses 


Presurgical 


Postsurgical 


* Before surgery, the overall percentage correct was 2%; after surgery, 94%. 


Turpentine 


Vanilla Vicks Vinegar 





Table 3.—Odorant Confusion Matrix (Binasal) From Trauma Patient * 


Odorant Ammonia Clorox 


Ammonia 


* The overall percentage correct was 16%. 


to which inputs from the other nerves 
associated with the common chemical 
sense contribute to odorant identification 
is unknown. On the basis of what is known, 
however, i- is apparent that more informa- 
tion is available from the Odorant Confu- 
sion Matr:x than pereentage correct. The 
systematic substitution of one odorant for 
another revealed by tme responses not on 
the correc--response main diagonal, or the 
off-diagonal responses, may be attributed 
to distortions of the underlying perceptual 
dimensions. Distortions of the underlying 
perceptual dimensions, in turn, imply dys- 
function cf the neural inputs with which 
they are associated. Conversely, when the 


Licorice 


Response 


Mothballs Peppermint Roses 





odorant identification process itself is 
affected, this implies that the neural 
inputs associated with that prceess also 
will be affected. On this basis we should 
expect that in the presence of neural dys- 
function, one odorant may be identified as 
another and that such distortions will be 
represented by off-diagonal responses in 
the Odorant Confusion Matrix. In the 
absence of any neural input whatsoever, 
we should expect that there should not be 
the systematic substitution of one odor for 
another. In this instance, the responses 
revealed in the Odorant Confusion Matrix 
theoretically should be random. These 
expectations will be examined. 
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Turpentine 


Vanilla Vicks Vinegar 


METHODS 


The specific procedure for administering 
the matrices was first to provide the 
patients with a numbered alphabetical list 
of the odorants. They were told that they 
would be presented with only the odorants 
listed and all they were to do was tell the 
examiner which of the odorants they per- 
ceived. Furthermore, they were told that if 
they were unsure, or smelled nothing, they 
were to guess. Those patients who needed 
reassurance were told that many repeated 
measures were necessary because the sense 
of smell may wax and wane, and we wanted 
to obtain the best measure of their sense of 


Olfactory Dysfunction— Wright 165 


' 
bd 
£ . ws < “uD 
- 3 - LO III = ee ee oe s nt 











Table 4.—Odorant Confusion Matrix (Binasal) of Woman With Parosmia * 


Response 
eee 
Peppermint 


Odorant Ammonia Clorox 
Ammonia 

Clorox 

Licorice 

Mothballs 


Peppermint 


Turpentine 
Vanilla 


Vinegar 


* The overall percentage correct was 74%. 


smell as possible. They were also told that 
many times we had found that when people 
smell only a faint odor or believe they 
smell nothing, their guess from among the 
alternatives on the list frequently has been 
correct more often than expected by 
chance. In any event, they were advised 
that they had a one in ten chance of 
guessing correctly. At no time were the 
patients informed of the accuracy of their 
responses. Though positive reinforcement 
for correct responses tends to stabilize 
behavior rapidly, this proves to be devas- 
tating to patients who perform poorly and 
leads to termination of the examination 
before its completion. 

The odorants were presented in blocks of 
ten, with each block encompassing all 
odors. The odorants were presented by the 
sniff-bottle technique at a concentration 
where their odors were readily identifiable 
by normal controls as shown in Table 1. 
The diluent was odorless propylene glycol; 
EPA 40-mL water sampling bottles were 
employed. Each vial contained 15 mL of the 
odorant, which was presented to the 
patients approximately 1.5 em (+0.5 em) 
below the inferior limit of the nasal sep- 
tum. The order of the odorants within each 
block was randomized with the constraint 
that, when moving from one block of ten to 
the next, no odorant followed itself. There 
was no break between the successive pre- 
sentations of the odorants, so that once 
into the task the patients were unable to 
track where they were within the examina- 
tion. In some of the case reports to follow, 
the analysis is based on five replications of 
the matrix, whereas in others there were 
ten. 

In all cases, there was an initial, individ- 
ualized random order of the ten odorants 
presented, which was excluded from the 
data analyses. The patients were unaware 
that their reponses to the first ten odor- 
ants would not be used in data analysis. 
Such a procedure familiarized the patients 


Licorice 


Mothballs Roses 





with what they were to do, provided me the 
opportunity to answer any questions they 
had, and allowed for the necessary reas- 
surances. Patients were permitted to use 
whatever sniffing strategy they desired 
but were encouraged to make their deci- 
sion after about two sniffs. Laing” has 
shown that a single natural sniff is usually 
sufficient for optimum odorant perception, 
and that additional sniffs are most likely 
confirmatory in nature. Approximately a 
half hour was required to complete the 
matrix. 


REPORT OF CASES 


One of the more obvious causes for 
dysosmia is seen in the patient with nasal 
airway obstruction. A second major cause 
is head trauma, where there may be dam- 
age to intranasal or intracranial tissues. 
There also are those patients who report 
difficulty with their sense of smell, for 
which the etiology may not be immediately 
apparent but may be revealed by the odor- 
ant confusion matrix. 


Nasal Polyposis 


Table 2 gives the preoperative results 
from the Odorant Confusion Matrix on a 
59-year-old man with a history of polyposis 
secondary to allergic rhinitis over a 20- 
year period. Several years earlier he had 
undergone a septoplasty, partial ethmoi- 
dectomy, and polypectomy. Treatment for 
his allergic condition failed in changing his 
nasal status. He was concerned about his 
decreased sense of smell and inability to 
breathe through his nose at night. Physical 
examination indicated polyps in both sides 
of his nose, greater on the left than the 
right side, and rhinomanometry showed 
that he could breathe on both sides of his 
nose but resistance was increased on the 
right side. A computed tomographic scan 
showed abnormal soft-tissue densities in 
the ethmoid sinuses bilaterally, compatible 
with the clinical history of nasal polyps. 
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Turpentine 


Vanilla Vicks Vinegar 


The results from five replications of the 
Odorant Confusion Matrix, percent correct 
(P[C]) = 2%, are compatible with the fore- 
going findings. Particularly noteworthy is 
that this patient qualitatively was unable 
to identify any of the odorants associated 
with inputs from the olfactory (vanilla, 
roses) or trigeminal (ammonia, Clorox, and 
vinegar) nerves. All correct-response cells 
for these odorants were empty. During the 
examination, this patient frequently com- 
mented on the 'taste" of the odorants, 
suggesting that perhaps secondary inputs 
from the glossopharyngeal and vagus 
nerves were being activated. This may 
account for the lack of any consistent 
pattern of substitutions of one odorant for 
another. 

This patient underwent a bilateral intra- 
nasal polypectomy and sphenoethmoidec- 
tomy, along with intranasal antral win- 
dows and sinuscopy bilaterally. Pathologic 
examination of the removed tissue was 
identified as benign allergic polyps. The 
complete return of the patient's sense of 
smell obtained three weeks postoperatively 
using the Odorant Confusion Matrix, is 
also given in Table 2. The one substitution 
of turpentine for Vicks can be attributed to 
the fact that the latter contains turpen- 
tine. This is not an unusual finding with 
this particular matrix, and its significance 
will be addressed later. In any event, the 
Odorant Confusion Matrix documented 
this patient's subjective impression of 
return in sense of smell and was consistent 
with the physical examination of a nose 
with bilaterally patent airways. 


Trauma 


Table 3 gives the results from the Odor- 
ant Confusion Matrix on a 23-year-old 
woman several months after she was in an 
automobile accident and sustained an 
inward telescoping nasal ethmoid complex 
fracture. Roentgenograms revealed frac- 
tures in the cribriform plate region. Sever- 
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al months after repair of these irjuries she 
complained that she had a poor sense of 
smell and no sense of taste. Physical exam- 
ination showed her to have normal nasal 
mueosa; rhinomanometry was normal 
bilaterally. The results from ten replica- 
tions of the Odorant Confusion Matrix, 
P(C) =16%, were compatible with her 
complaints. The-only consistent responses 
were to ammonia, the strongest trigeminal 
stimulant, and she did not confase any of 
the other odorants with ammonia. It then 
appears that in the absence of input from 
the olfactory nerve, responses are based on 
the remaining inputs from the trigeminal 
nerve, ie, the strongest trigeminal stimu- 
lant (ammenia) elicited a reasonably con- 
sistent response. Al! other odorants 
yielded randomlike guesses. In this 
instance the injury was documented. In 
other circumstances, however, the same 
pattern of qualitative results has been 
observed where the injury was not well 
documented, such as m occipital trauma 
with presumed eontracoup injury. 

It is common for patients who present 
with dysosmia also to complain of dysgu- 
sia. In fact, frequently the complaint will 
be of decreased taste when the major prob- 
lem is a decrease in sense of smell. When 
this patient was examined for her sense of 
taste with sucrose (sweet), sodium chloride 
(salt), citric acid (sour). and quirine hydro- 
chloride (bitter), she was able to identify 
each tastant without difficulty. There was 
no preference for one side of the tongue to 
the other. Such results confirmed that the 
complaint of ne apparent sense of taste 
was attributable to the loss in tae sense of 
smell. 


Parosmia 


Though the term parosmia seems to 
have many meanings,” it is used herein to 
signify the substitute identification of one 
odorant for another. Table 4 illustrates 
such parosmic substitutions from five rep- 
lications of the matrix on a 46-year-old 
female nurse. She did not have any com- 
plaint of difficulty with her sense of smell, 
somewhat consistent with her P(C) = 74%. 
It is apparent that an interpretation of 
these findings in term: of percentage cor- 
rect from the main diagonal has little 
meaning. Her husband complained that 
she never knew when to empty the kitty 
litter, and in her occupation she was not at 
all bothered by the usually odorous chore 
of emptying bedpans. Qualitative interpre- 
tation of this matrix offers an explanation 
for her husband's coacern. Tae obvious 
distortions in identifieation are attribut- 
able to trigeminal dysfunction. Clorox was 
always identified as vinegar, ammonia and 
vinegar were confused with one another, 


with Clorox showing some tendency to be 
substituted for both ammonia and vinegar. 
Though there is no known treatment to 
manage this dysfunction, it was possible to 
offer an explanation to this patient and her 
husband for the apparent problem that 
had eluded other methods of evaluation. 


COMMENT 


The general impression to be 
derived from these illustrative pa- 
tients is that evaluation of the sense 
of smell by whether they can detect or 
identify a few common substances is 
limited. To a first approximation, 
however, it would seem that a simple 
identification task such as that pro- 
vided by the Smell Identification 
Test?'* would be preferable as a triage 
to address complaints of olfactory 
dysfunction. A depressed pereentage 
on this test in conjunction with the 
nature of the chief complaint and the 
remaining history, physical findings, 
and laboratory test values could then 
prompt a more complete charaeteriza- 
tion of the patient's dysosmia with an 
Odorant Confusion Matrix. An exces- 
sive depression, however, where the 
percentage correct is substantially 
less than chance (25%), would indi- 
cate malingering or pseudodysosmia. 
The Odorant Confusion Matrix does 
not address this dysfunction, and in 
this regard when the Smell Identifica- 
tion Test result is less than 15%, 
pseudodysosmia cannot be ruled out." 
Consequently, the positive correlation 
between the quantitative measures 
yielded by each of these modalities, 
near and above chance levels of per- 
formance, provides the bridge for 
comparative purposes both among 
and within patients who are not pseu- 
dodysosmic. The quantitative results 
from this Odorant Confusion Matrix 
may be predicted for such patients 
from the percentage correct on the 
Smell Identification Test by the rela- 
tion, 


OCM = (0.97 X SIT) — 0.69, 


where OCM is the expected percent- 
age on the Odorant Confusion Matrix, 
0.97 is the slope of the best-fitted 
function (least squares), SIT is the 
obtained percentage on the Smell 
Identification Test, and 0.69 is a con- 
stant that reflects the difference in 
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the test scores attributable to guess- 
ing. 

Further analysis showed that the 
percentage correct on the Odorant 
Confusion Matrix may be predicted to 
be within +7% of the Smell Identifi- 
cation Test score 95% of the time. 
This is interpreted to mean that when 
patients are able to identify 33 
(82.595) of the 40 items on the Smell 
Identification Test, 95% of the time 
their performance on the Odorant 
Confusion Matrix should fall between 
72% and 86%. Based on our present 
knowledge, it would seem that addi- 
tional evaluation with this Odorant 
Confusion Matrix is called for when 
patients score 33 correct, or less, on 
the Smell Identifieation Test. 

Qualitative analyses of olfactory 
dysfunction with the confusion matrix 
have led to a more critical character- 
ization of the dysosmic patient. Total 
anosmia, such as reported in the 
patient with polyposis, would seem to 
be a rare event. More likely is a par- 
tial anosmia secondary to olfactory 
nerve dysfunction as seen in the trau- 
ma patient. Parosmic substitutions 
are more elusive. In the patient with 
parosmia described herein it is appar- 
ent that this symptomatic diagnosis 
was secondary to trigeminal dysfunc- 
tion. In other instances where paros- 
mia has been observed, however, the 
cause is unclear. The psychophysio- 
logical framework on which the Odor- 
ant Confusion Matrix was constructed 
dictates that dysfunctions of the neu- 
ral inputs that lead to the cognitive 
identification process distort the 
underlying perceptual dimensions, 
such distortions cause the parosmic 
substitutions. More information is 
needed, however, on the relationship 
among isolated neural inputs and the 
perceptual dimensions that contribute 
to the identification process. Even the 
relationship among the perceptual 
dimensions themselves that contrib- 
ute to normal identification are 
unknown. What is known, however, is 
that perceptually similar odorants 
will be confused with one another. 
This is illustrated in the postoperative 
results from the patient with polypo- 
sis where Vicks tended to be identified 
as turpentine. Such a parosmic substi- 
tution would seem unexplainable 
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unless it is realized that one of the 
ingredients in Vicks is turpentine. 
This finding supports the psycho- 
physical model on which the Odorant 
Confusion Matrix is based and signi- 
fies that in future developments, only 
pure odorants should be used. The 
psychophysiological framework also 
suggests that odorant concentration 
must be controlled. It should be 
expected that a generalized hyposmia, 
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or decreased sensitivity to all odor- 
ants caused by nasal airway obstruc- 
tion or a systemic dysfunction influ- 
encing receptor function, could also 
lead to parosmic substitutions. Such 
considerations, in conjunction with 
the few patients discussed herein, 
would seem to support the notion that 
unique patterns of parosmic distor- 
tions ultimately will emerge to assist 
in the differential diagnosis of olfac- 
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tory dysfunction. In any event, the 
Odorant Confusion Matrix is an effec- 
tive way to characterize the symp- 
toms presented by the dysosmic 
patient and it shows promise in sup- 
porting at least some etiologic diagno- 
ses. 
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e Nasal airflow patterns were studied 
by using xenon 133 gas to image the 
course taken by air asit flowed through a 
plastic model of the Fuman nasal cavity. 
The mode! was produced from the head of 
a human cadaver, and was anatomically 
correct. 4 needie catheter was used to 
infuse the radioactive xenon into a contin- 
vous flow of room air maintained through 
the mode! by a variable vacuum source 
connected to the nasopharynx. The radio- 
active Gas was infused at one of five 
release sites in the nostril, and the distri- 
bution of the radioactvity was imaged in 
the sagitta! plane witha scintillation cam- 
era. The data were orcanized to show the 
activity a six contiguous regions of the 
midnose. For each catheter, release site 
activity patterns were determined for 
three flow ates. The results of this exper- 
iment showed that both catheter position 
and flow rate had significant and repro- 
ducible effects on the distribution of 
radioactivity within the model. 

(Arch Otolaryngol Head Neck Surg 
1987;112::69-172) 


E arly attempts"? to delineate nasal 
airflow patterns involved obser- 
vations cf the distributions of air- 
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borne powder or smoke. Direct obser- 
vations of the flow path for these 
markers was difficult because of the 
size and location of the nasal cavity. It 
is not surprising that the use of this 
technique in vivo gave conflicting 
results. 

Another in vivo technique used to 
measure nasal airflow  petterns 
involved lining the nasal passages 
with litmus paper, and then Aaving 
subjects inhale dilute ammonia gas.*° 
The results of these studies suggested 
that most of the incoming a:r was 
directed to the upper half of the nasal 
cavity. Shevrygin* used electrother- 
mometry to expand on this observa- 
tion. His measurements of regional 
cooling caused by airflow along the 
nasal mucosa suggested that up to one 
third of the incoming air was c:rected 
toward the olfactory area. 

It is likely that the above in vivo 
testing methods produced a vasomo- 
tor reaction in the nasal mucosz of the 
subjects. The resulting mucosal swell- 
ing could have had an influence on the 
airflow patterns. By using ir vitro 
techniques,? this mucosal swelling 
could be eliminated as a variable. 

In the early in vitro studies ^ plas- 
tic models were constructed to simu- 
late the human nasal passageways. 
While observing the distribution of 
aluminum particles suspended in 
flowing water, Stuiver’ found that 
with increasing flow rates, the distri- 
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bution of particles shifted toward the 
olfactory area. 

Using ink trails released into water, 
Masing? observed in his model that 
when the ink was released into the 
dorsal area of the nostril, the flow 
pattern was along the floor of the 
nose. With medial or central release, 
the flow was more along the superior 
parts of the nose. 

Using smoke in an air medium, 
Proetz? studied airflow patterns in 
cadavers and plastic impressions of 
nasal fossae. The observational re- 
sults of this study suggest that during 
an inspiration, most of the incoming 
air is drawn through the middle 
meatus. 

In a more recent in vitro study, 
Girardin et al? used laser anemometry 
to measure the velocity fields of water 
particles in air as this suspension 
flowed through a model of the human 
nasal fossa. The results of this study 
suggest that, throughout the nose, air- 
flow is usually turbulent and that the 
flow velocity is greater near the sep- 
tum and in the lower half of the nasal 
fossa. 

The present experiment was under- 
taken in an attempt to examine the 
airflow patterns through the human 
nose. This study first involved the 
making of a model of the nose that 
was anatomically correct. A radioac- 
tive gas was then used to reproducibly 
quantify airflow patterns in the mod- 
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Fig 1.— Visualization apparatus. Figure shows positioning of scintillation camera, nasal model, 
vacuum source, and radioactive gas infusion pump. Flow through model was monitored by in-line 
flowmeter. The valve in line between vacuum pump and model was used to adjust flow through 
model. Micromanipulator used to position nasal catheter is not shown in this drawing. Syringe 
and all lines containing radioactivity were shielded with lead. To minimize radioactivity exhausted 
into atmosphere, gases leaving vacuum pump were passed through dry ice-cooled charcoal 
filter before being sent to laboratory exhaust hood. 


el. Finally, the effects of variations in 
flow rate on these patterns were esti- 
mated. 


METHODS 
Model 


The model of the nasal fossa and naso- 
pharynx was prepared from the head of a 
human cadaver. First, the nasal area was 
filled with a plastic casting material (Cas- 
tolite-AP, The Castolite Co, Woodstock, 
Ill). After the casting material had cured, 
the surrounding tissue was removed by 
digestion in sodium hydroxide. The plastic 
“negative” was then surrounded with a 
thick coat of dental elastic impression 
material (Kerr Light-Bodied Permlastic 
Elastic Impression Material, Sybrob Corp, 
Romulus, Mich). Removal of the plastic 
negative left a rubber “positive” of the 
nasal fossa. This positive was then filled 
with hot paraffin (Paraplast +, Lancer Co, 
St Louis). After cooling, the paraffin was 
removed from the positive and mounted in 
plastic casting material. Gentle heating 
then allowed the wax to be drained from 
the plastic model. What remained was an 
anatomically correct, clear plastic cast 
(model) of the tissues surrounding the 
human air passageways from the nasal 
vestibule to the posterior nasopharynx. 


Visualization of Flow Patterns 


Nasal airflow patterns were visualized 
using a scintillation camera to detect the y 
rays released by radioactive xenon 133 gas 
as it flowed through the nasal model. The 
nasal model (left fossa only) was posi- 
tioned on the scintillation camera lateral 
side down. Room air was continuously 
drawn through the model by a variable- 
speed vacuum pump connected to the naso- 
pharynx. The airflow through the model 
was monitored by a flow meter placed in 
the tubing connecting the nasopharynx to 
the vacuum pump (Fig 1). 

The contents of the xenon 133 ampule 
(0.88 Ci per ampule) were loaded into a 
100-mL chamber and then dispensed into 
lead-shielded 20-mL gas-tight syringes. A 
Harvard infusion pump delivered the 
radioactive gas to the model at a constant 
rate of 1.77 mL/min. A blunted 1.5-inch 
26-gauge needle catheter was used to 
release the gas at one of five specific sites 
in the model. 

The distribution of activity in the model 
was determined using a y scintillation 
camera with a high resolution collimator 
(Ohio Nuclear Service, Solon, Ohio). The y 
counts were acquired in list mode, allowing 
the data to be reframed in the appropriate 
time sequence during analysis on a model 
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Fig 2.—Positioning of regions of interest in the 
nasal model. Figure shows drawing of model 
used in present study. Anatomical landmarks 
in this drawing are lower and middle turbi- 
nates. Boxes A through F are six regions of 
interest used to quantify distribution of recov- 
ered radioactivity. Boxes A and D were drawn 
to encompass inferior meatus; boxes B and E, 
middle meatus; and boxes C and F, olfactory 
recess. 


computer (model 11/34Gamma-11 System, 
Digital Equipment Corp, Maynard, Mass). 
Six regions of interest (boxes) were defined 
in the model to cover the midsection of the 
nasal fossa over the region of the turbi- 
nates (Fig 2). Boxes A, B, and C covered the 
anterior turbinated region from the nasal 
floor to the cribriform area, whereas boxes 
D, E, and F encompassed the same span for 
the posterior turbinated regions. The num- 
ber of counts (corrected for background) 
during an interval of 45 seconds was deter- 
mined for each box for each test situa- 
tion. 

To determine the amount of background 
activity, the infusion pump was turned off, 
and the airflow through the model was 
increased to 56 L/min. The number of 
counts in each of the six boxes was deter- 
mined during a 45-second interval. Since 
the volume of gas in the syringe was an 
obvious and changing source of radioactiv- 
ity, background counts were taken when 
each gas-tight syringe was full, partially 
full, and empty. The background activity 
recorded closest in time to each experimen- 
tal run was used to correct the total counts 
per box for that particular test situation. 


Experimental Protocol 


1. The reproducibility of the radioactive 
xenon-133 technique was tested by com- 
paring the distribution of detected activity 
from several runs at the same flow rate 
and catheter position. A micromanipulator 
positioned the catheter in the model. The 
catheter was moved to a neutral position 
between runs. 
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Table 1.—Pattern Components 


Component 
Name 


Anterior. 





Caleulation * 
















postemor 

(A/P) avtb+c—d—e-f=Y; 
Inferior ' 

superier 

(I/S) —ate—d+f=Yo 
Middle ; 

outer 

(M/O: 5a—-b+ .5e+ 5d—e+.5f=Y3 
A/PXl/S —atet+td—-f=Y4 
A/PXM 10O — 5a+t—.5e+ 5d—e+.5f=Y5 





* Lowercase letters refer to 0g 49 of the count in 
the corresponding upper case box; eg, a = log10 Na, 
b = logig Mp, etc. 


2. The work of Magmng' suggested that 
flow patterns are dependent om where a 
marker 5 released in tae nose. To begin to 
quantify this effect, the distribution of 
activity in the nasal mede! was studied for 
five catheter positions. Since Masing had 
suggested that during inspiration a consid- 
erable amount of turbulence occurs in the 
initial masal area, positions 1 through 4 
were al! loeated inside the nasal vestibule, 
downstream from ths initial turbulent 
region. Bosition 1 was defined with the tip 
of the catheter centrally located 1 cm 
inside the nostril at amangle of 23 degrees 
from the line of the nasal floor, parallel to 
the septum. Positions 2 through 4 were 
located on a circle drawn around position 1 
in a plane perpendicular to the airflow 
direction. The radius of this circle was 1 
mm. Position 2 was at the point on this 
circle farthest from the septum, and equi- 
distant from the nasai tip and sill. Posi- 
tiens 3 and-4 were located on the circle 120 
degrees in each direction from position 2. 
Position 3 was towarc the nasal sill and 
position 4 toward the nasal tip. Position 5 
was centrally locatec in the turbulent 
region c? the nostril, 5 mm upstream of 
position 1 (toward the external naris). The 
micromanipulator was used when moving 
the catheter from one nasal position to 
another. 

3. The effect of flow rate on nasal-flow 
patterns was determined for a given cathe- 
ter position by measuring the distribution 
of radioactivity when room air was drawn 
through the model at rates of 2.5, 7.0, and 
20.0 L/min. 

The experiment was divided into two 
blocks of time separated by about 20 
minutes: Within eaeh block, the catheter 
was placed once in each of positions 2 
through and twice in position 1. These six 
placements were randemly ordered within 
each block. After the catheter was placed 
in a given position, the distribution of 
radioactivity within the six boxes was 
determined at each of thethree flow rates. 
















The flow rates were ordered randemly for 
each catheter placement. A detailed 
description of the statistical approach used 
in the data analysis is described as fol- 
lows. 

Each run at a given flow rate and cathe- 
ter position produced a pattern of counts in 
boxes A through F. By using different 
algebraic combinations of these bexes, the 
airflow pattern could be completely repre- 
sented by the five component variables (Y, 
to Y;) defined in Table 1. Each component 
variable is a linear combination of the 
logarithms (base 10) of the counts in the 
six boxes. As expected when counting 
radioactivity, the SDs of the raw counts 
were approximated by the square root of 
the observed counts. Logarithms were used 
to compensate for the higher SDs that 
accompanied the higher counts. 

These five dependent variables were 
entered into a multivariate analysis of the 
split-plot randomized blocks design. After 
taking test multiplicity into account, tests 
of significance (P < .05) of the eects of 
blocks, catheter placements, and flow rates 
were carried out by applying the zeneral- 
ized likelihood-ratio principle to the Wilks' 
statistic? to obtain x? estimates for infer- 
ences relating to effects on the fiv» depen- 
dent variables, considered jointly. 


RESULTS 
Tests of Reproducibility 


The most critical test of the repro- 
ducibility of observed distributions 
was provided by comparing the distri- 
butions for the two blocks cf time, 
obtained by averaging across all posi- 
tions and flow rates. There was no 
suggestion of any variation with repli- 
cation between the blocks other than 
that attributable to experimental 
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Table 2.—Effect of Position Combined Across All Flow Rates 


Recovered Activity, 96 


Catheter 

Position Box A Box B Box C Box D Box E Box F 
2 13.96 25.04 3.00 13.46 31.93 12.56 
5 3.14 24.16 18.17 3.07 26.17 25.24 


Table 3. — Effect of Flow Rate Combined Across All Positions 


Recovered Activity, 96 


Flow Rate, 
L/min Box A Box B Box C Box D Box E Box F 
7.0 10.54 22.33 5.52 16.75 30.95 9.95 
16.21 22.93 6.61 16.19 28.47 9.54 


error within the randomized blocks: 
x? = 7.78 (P > .15). The reproducibili- 
ty was confirmed by testing the two 
placements in position 1 within each 
block: x2 = 5.75 (P > .25). 


Tests of Position 


Variation of airflow patterns 
among the five positions (six place- 
ments) were highly significant: 
x3; = 62.29 (P < < .005). The most dis- 
tinct pattern was registered in posi- 
tion 5, which produced a strong inferi- 
or to superior shift as compared with 
the other four positions. The relative- 
ly smaller distributional effects of 
changes in positions 1 through 4 
are, nevertheless, still significant: 
x?; = 35.93 (P < .005). This indicates 
that even 1-mm changes in position- 
ing the catheter produce distinctly 
recognizable changes in the pattern of 
activity. 


Tests of Flow Rate 


By increasing the flow rate, the 
pattern was shifted uniformly away 
from the midregions toward the ante- 
rior/inferior region and, to a lesser 
extent, toward the superior regions. 
While apparently small, these effects 
were highly significant  xi- 424 
(P « « .005). 

Tables 2 and 3 contain the experi- 
mental data presented in a form 
intended to facilitate an appreciation 
of the specific flow patterns. Table 2 
contains the percent of the detected 
radioactivity found in each of the six 
boxes (A through F) for each catheter 
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position (1 through 5). Individual 
entries in this Table represent the 
percent detected stimulus combined 
for all three flow rates. Table 3 con- 
tains the percent of the detected 
radioactivity for each of the boxes for 
each flow rate (that is, for each flow 
rate, the percent of the detected stim- 
ulus is combined for all catheter posi- 
tions). 

As can be seen in Table 2, compared 
with the other three catheter place- 
ments inside the turbulent region of 
the external naris (positions 1, 3, and 
4), position 2 (farthest from the sep- 
tum) seems to produce the greatest 
amount of activity in the anterior 
olfactory region (box C) and the least 
amount of activity in the anterior 
inferior meatus (box A). 

One of the effects of increasing flow 
rate (Table 3) was to increase the 
percent of detected radioactivity 
found in the anterior olfactory area 
(box C). This was accompanied by an 
apparent drop in the activity detected 
in the posterior olfactory area and 
middle meatus (boxes E and F). 


COMMENT 


Compared with the other release 
sites in the turbulent region (Table 2), 
the catheter position farthest from 
the septum seems to produce the 
greatest amount of activity in the 
anterior olfactory region. One inter- 
pretation of this finding is that, com- 
pared with other nasal areas, airflow 
along the lateral side of the nasal 
fossa is somewhat more directed 
toward the olfactory area. This sug- 
gestion seems to be supported since 
the flow to the olfactory area in posi- 
tion 1 (center) is greater than that 
seen when the catheter is positioned 
more toward the septum (positions 3 
and 4). The flow to the anterior inferi- 
or meatus is apparently less for posi- 
tion 1 than for either positions 3 or 4. 
There are no apparent differences in 
the distribution of detected activity 
for positions 3 and 4. Since these 
positions were equidistant from the 
septum toward the tip and sill, respec- 
tively, this finding again suggests 
that position of the infusion site rela- 
tive to the septum is an important 
consideration in the description of 
nasal flow patterns. 


The placement of the catheter in the 
turbulent region of the external naris 
produced obvious changes in the dis- 
tribution of detected activity com- 
pared to the other positions. There is 
considerable mixing of the air in this 
nasal region as Masing suggests. The 
amount of stimulus detected in the 
olfactory area appears greatly in- 
creased. It may be argued that this air 
is more directed along the lateral 
nasal wall rather than the septal 
area. 

The finding (Table 3) that increas- 
ing amounts of radioactivity are 
detected in the olfactory area with 
increasing flow rates is consistent 
with the observations Stuiver’ made 
using water as the carrier medium. 
The present results document that 
this olfactory shift also occurs with 
air, the normal carrier medium found 
in the nose. 

The percent of stimulus detected in 
the anterior boxes (A+B+C) increases 
as flow rate increases (40% vs 46%) 
when comparing the fastest with the 
slowest flow rates. A shift toward the 
anterior sections suggests that more 
of the isotope is remaining in these 
sections for a comparatively longer 
period of time. This might be inter- 
preted to suggest that another effect 
of increasing flow is to increase the 
amount of turbulence in the anterior 
nose.*!! This is a finding that requires 
additional study. 

The finding in the present study 
(discussed above) that increasing flow 
rate increases the percent of the 
incoming stimulus that was directed 
toward the olfactory area requires 
further consideration. It might be 
suggested that this effect is a partial 
explanation for the high airflow seen 
when humans perform olfactory 
exploration tasks (sniff) Consider- 
able care must be taken if one even 
wishes to make such an interpreta- 
tion. First, the flows used in the 
present study do not begin to approxi- 
mate the peak flow rates seen" during 
human sniffing (60 to 120 L/min). In 
addition, it should be remembered 
that the present study was conducted 
at steady state (that is, with flow rate 
constant). Most sniffing is character- 


ized by a sinusoidlike inspiratory flow 


rate, not a protracted, single-flow 
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inspiration. Changing flow rate also 
changes a number of other stimulus 
variables that have been shown to 
affect the discharge magnitude of 
olfactory nerves.? Considerably more 
data must be acquired before being 
able to interpret possible effects of 
flow rate and release site on the 
access of odorant molecules to the 
olfactory receptors. 

The present study does present a 
reproducible technique with which to 
visualize distinct flow patterns within 
a model of the human nasal fossa. It is 
anticipated that the further applica- 
tion of this technique with carrier gas 
flows that more closely mimic that 
seen during human sniffing will pro- 
vide more detailed understanding of 
the course that air takes as it flows 
through the nasal fossa. 


This study was supported by National Insti- 
tutes of Health (Bethesda, Md) grants NS19658 
and NS03904. 
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ler, whose advice and equipment made possible 
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Corp, Buffalo. 
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Total Septal Reconstruction Through 


Decortication (External) Approach in Children 


Slobodan B. Jego, MD, ScD 


e Severe posttraumatic deformities of 
the ventrocaudal and ventrocranial sep- 
tum in children continue to present a 
serious challenge to the modern rhinosur- 
ceon. Conservative septoplastic tech- 
niques throueh Cottle's approach pro- 
duce an untcierably high rate of recur- 
rence cr insufficient -estoration of the 
function of tne nose. The total septal 
reconstraction through decortication (ex- 
ternal) approach is proposed as a solution 
for this problem. Afte: temporary eleva- 
tion of the skin, the nasal septum is 
approached in between the lower lateral 
cartilages. The mucoperichondrium is ele- 
wated, anc the entire septal cartilage is 
removed. The straight part of the carti- 
lage from the centra part is used to 
reconstruct the ventrocaudal and ventro- 
cranial septum, while the deformed carti- 
lage is straightened by-crushing and posi- 
tioned in the posterior septal space. The 
cartilage graft is precisely sutured to the 
upper lateral cartilages and to the fibers 
of the septospinal ligament. In an eight- 
year period, five girls and 19 boys, aged 5 
to 14 years, were operated on using this 
technique. Satisfactory functional results 
were obtained without any major compli- 
cations in all patients. There were neither 
serious alterations of the growth of the 
nose, nor the necessi y for reoperation. 
Total septal reconstruction through 
decortication (externa!) approach is use- 
ful for correction of severe septal defor- 
mities in chilcren. 

(Arch Otoiaryngol! Head Neck Surg 
1987;1123:17535-178) 


ppor effects of nasal ob- 
struction on a child's growth 
and well being are well documented. 
Therefore, septal surgery, if properly 
indicated, could and should be per- 
formed regardless of the patient's 
age. Early attempts to resect septal 
deformities resulted in severe retar- 
dation of the growth of the nose, and 
were soon replaced by conservative 
septoplastic techniques originated by 
Metzenbaum? and Cottle. Further 
evolution of septoplastic methods 
with contributions by many surgeons 
based on extensive experimental 
data?’ has led to the development of 
an almost perfect theoretical model 
for treatment of septal deformities in 
childhood. However, the results in 
daily practice have been disappoint- 
ing. Many of the children requiring 
surgical repair of the nasal septum 
have severe deformity of the caudal 
septum, with multiple fracture lines 
associated with deformity of the car- 
tilaginous and bony pyramid. The 
deformities of such children cannot be 
adequately corrected using septoplas- 
tic techniques through Cottle’s ap- 
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proach, because mobilization of carti- 
lage and incisions around the fracture 
lines will further weaken the already 
insufficient support of the nasal tip* 
and dorsum. 

The performance of rhinoseptoplas- 
ty under direct visual control after 
temporary elevation of the nasal skin 
is called decortication or external rhi- 
noplasty. It was pioneered by Sercer’ 
and fully developed by Padovan.* The 
first report of the use of external 
approach in children was published in 
1960. Hage? used this technique for 
excision of a nasal glioma in two 
children, and found no alteration of 
the growth of the nose due to eleva- 
tion of the nasal skin. Encouraged by 
this report, the author developed a 
method for total septal reconstruction 
through decortication approach as a 
treatment for severely deformed 
noses in children. 


PATIENTS AND METHODS 


Only the children with mouth breathing 
even at rest were considered for surgical 
intervention. All candidates for surgery 
were fully evaluated to rule out allergic, 
infectious, and environmental conditions 
that could contribute to nasal obstruction. 
An adenoidectomy, as a less offensive pro- 
cedure, was performed in all children aged 
younger than 8 years, and in some older 
patients to try to improve the nasopharyn- 
geal airway and thus postpone the neces- 
sity for surgery on the nose until adult- 
hood. Following strictly conservative crite- 
ria in indicating the septal surgery in the 
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Fig 6.—Patient 1. Top row, Preoperative photographs of 11-year-old boy with posttraumatic 
deformity of nasal septum. Bottom row, Appearance 30 months after total septal reconstruc- 
tion. 


this important clinical problem. It is 
based on the following premises: 

1. Children can much better com- 
pensate for anatomical handicaps 
than adults. Therefore, in many chil- 
dren with septal deviations, surgery 
on the nasal septum can be postponed 
until adulthood. 

2. Infectious, allergic, and environ- 
mental rhinopathy and hypertrophy 


of adenoids commonly contribute to 
nasal obstruction in children and sur- 
gical intervention on the nasal septum 
will not solve the problem in these 
cases. 

3. It is not possible to operate on a 
child's nose without interfering with 
the growing process to a certain 
degree, because most of the obstruc- 
tion arises from the deformities of the 
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septal cartilage with the highest 
growth rate. However, positive effect 
of successful restoration of the func- 
tion of the nose will diminish, equal, 
or sometimes even supersede the neg- 
ative effect of the surgical insult. In 
addition, in badly traumatized noses, 
the growth of the nose and the mid- 
face is already retarded, and because 
of the ossification of the cartilage, the 
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Fig 7.—Patient 2. Top row, Preoperative photographs of 5-year-old boy with severe posttrau- 
matic deformity of nasal septum and cartilaginous nasal pyramid. Bottom row, Appearance 16 
months after total septal reconstruction. 


correction of tne deformity is signifi- 
cantly mere difficult ir adults. 

4. The septal cartilage should be 
completely released from adjacent 
structures, especially the upper later- 
al cartilages, and precisely fixed in a 
new position. The septal cartilage is 
proportionately larger in children 
‘than in adults, and a sufficiently 
large straight part for reconstruc- 


tion can usually be found,? providing 
the cartilage is not wasted by piece- 
meal removal. 

Based on these premises, surgical 
septal reconstruction in children 
should be limited to patients with 
severe posttraumatic deformities in 
which nasal obstruction persists 
despite comprehensive medical treat- 
ment and/or adenoidectomy. The 
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decortication approach is selected 
because of several important advan- 
tages. Elevation of the mucoperichon- 
drium is easier to start from the sep- 
tal tip than from the caudal edge, as 
in Cottle’s technique, because it 
avoids cutting through fibers of the 
septocolumellar and septospinal liga- 
ments. Early release of the septal 
cartilage from the upper lateral carti- 
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lages reduces tension on the 
mucoperichondrium, providing the 
opportunity for clean elevation over 
the fracture lines without incising the 
cartilage. Inferior tunnels and dissec- 
tion around the nasal spine are not 
necessary, and the magic plane is left 
undisturbed. The entire septal carti- 
lage can be removed in a single piece, 
from which a large straight part can 
be used for reconstruction. Finally, 
the cartilaginous implant can be 
sutured precisely to the upper lateral 
cartilages, and, if necessary, even 
anchored to the nasal bones. 
Remodeling of the septal cartilage 
using septoplastic techniques is cer- 
tainly possible in some children, but 
more often, the ventrocaudal and ven- 
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trocranial parts of the septal cartilage 
are so severely deformed that it is 
unrealistic to expect a long-lasting 
correction and sufficient support for 
the nasal tip and dorsum. Attempts to 
replace deformed ventrocaudal sep- 
tum with a free graft through Cottle's 
approach are technically very diffi- 
cult, resulting in unpredictable out- 
comes. 

The results of the present study 
indicate that the total septal recon- 
struction can be easily achieved with 
remarkable precision if the decortica- 
tion approach is used. The cartilagi- 
nous implant has shown excellent sur- 
vivability and retention of growth 
potentials, supporting previous find- 
ings'* and experimental data on ani- 
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€ In order to assess the role of arachi- 
donic acid metabolites in the early reac- 
tion to antigen, we challenged six allergic 
individuals with and without premedica- 
tion with aspirin and recorded their clini- 
cal response, as indicated by number of 
sneezes, and measured the levels of 
inflammatory mediators. The early reac- 
tion to antigen was associated with 
increases in the levels of histamine, N- 
a-tosyl-L-e*ginine methy’ esterase (TAME- 
esterase) activity, prostaglandin (PG) D,, 
leukotriene C,, PGE, and thromboxane. 
Aspirin s:gnificantly inhibited the in- 
creases ir the cyclooxygenase metabo- 
lites PGE, PGD., PGF,., 6-keto-PGF,,, and 
thromboxane but did not affect the 
amount of sneezing or tne levels of hista- 
mine, TAME-esterase activity, or leuko- 
trienes. The pattern of the metabolites 
and their response to pretreatment with 
aspirin pa-allel the response of purified 
human lung mast cells. supporting the 
notion thet the early phase of allergic 
rhinitis is a mast cell-dcminatec event. 

(Arch Otolaryngo! head Neck Surg 
1987;113:179-183) 
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yclooxygenase and lipoxygenase 
metabolites of arachidonic acid 
are thought to play a role in the 
pathogenesis of IgE-mediated inflam- 
matory processes.' In a human in vivo 
model of allergic rhinitis, antigen- 
induced release of the arachidonic 
acid metabolites, including prosta- 
glandin (PG)D, and leukotrienes (LT) 
C, D, and E, has been demon- 
strated.? Release of these meciators 
kinetically parallels the  artigen- 
induced appearance in nasal secre- 
tions of histamine, a marker of IgE- 
mediated mast cell and basophil acti- 
vation, as well as the increases in 
N-a-tosyl-L-arginine methyl esterase 
(TAME-esterase) activity and the 
physiologic response of sneezing. The 
anaphylactic release of other arachi- 
donic acid metabolites (thromboxane 
B, [TxB,] 6-keto PGF,, PGF., and 
PGE) from human lung fragments 
has been documented in vitro,* but it 
is not clear if "nasal anaphylaxis" in 
vivo is associated with the release of 
these cyclooxygenase metabolites. 

In 1971, Vane? along with Ferreira 
and Moncada® demonstrated that 
aspirin inhibits prostaglandin synthe- 
sis. Subsequent work has indicated 
that aspirin and other nonsteroidal 
anti-inflammatory drugs (NSAIDs) 
inhibit cyclooxygenase enzymes and 
the metabolism of arachidonic acid to 
prostaglandins and thromboxane.’ 


Additionally, the effects of NSAIDs 
on products of arachidonic acid 
metabolism and on IgE-mediated his- 
tamine release have been the focus of 
intense investigation in recent years. 
In doses sufficient to inhibit prosta- 
glandin synthesis, NSAIDs have been 
shown to augment antigen-induced 
release of histamine in guinea pig 
lung," purified human basophils,'! 
and human bronchus? in vitro. In 
contrast, antigen-induced histamine 
release was not augmented by NSAID 
pretreatment in human mast cells" or 
in passively sensitized human lung 
tissue in vitro. The NSAIDs have 
been shown to augment antigen- 
induced release of leukotrienes in 
studies on guinea pig lung?^'^!* and in 
one study of human lung parenchy- 
ma. In another study of human lung 
parenchyma" and in isolated human 
mast cells,^ however, NSAIDs have 
not augmented leukotriene release. 
Since more than one cell type has 
the capacity to generate and respond 
to metabolites of arachidonic acid! 
and there appear to be some differ- 
ences between animal and human sys- 
tems in studies of allergic mediators,'* 
conclusions about the in vivo human 
response, when based on animal and 
in vitro models, must, at best, be 
tentative. Our study uses a nasal chal- 
lenge model to explore the role of 
cyclooxygenase and lipoxygenase 
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Concentrations of Mediators in Nasal Washings and Number of Sneezes After Nasal Challenge 
With Diluent and Antigens in Nonallergic Controls and in Allergic Subjects With and Without Aspirin * 
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Prostaglandin (PG)Do, 
pg/0.1 mL 
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*Values are expressed as mean + SEM; N = 6 for each group. Without ASA indicates allergic subjects not receiving aspirin; with ASA, allergic subjects pretreated 
with aspirin; PNUs, protein nitrogen units of ragweed or grass-mix extract; postwash, values in the lavage at 20 minutes after the last antigen challenge; and 
TAME = esterase, N = a = tosyl = L = arginine methyl esterase. 


products of arachidonic acid in the 
acute response to antigen in patients 
with allergic rhinitis. In this report, 
we describe the effect of aspirin on the 
levels of histamine, TAME-esterase 
activity, PGD,, PGE, PGF,, TxB,, 
6-keto-PGF,, and LTC, after nasal 
challenge with antigen. 


METHODS 
Subjects 


We studied 12 healthy male and female 
volunteers between 25 and 43 years of age 
who had given informed consent. The six 
allergic subjects were so defined by their 
history of seasonal rhinitis symptoms and 
a positive intradermal skin reaction to 
ragweed or grass-mix extract at a concen- 
tration of 10 protein nitrogen units (PNUs) 
per milliliter or less. The six nonallergic 
subjects had no seasonal symptoms and 
negative skin tests to antigen extracts at a 
concentration of 100 PNUs/mL. The sub- 
jects did not have a history of aspirin 
sensitivity, and none had taken any anti- 


inflammatory medications during the past 
four weeks. 


Reagents 


Ragweed extract (ragweed pollen) and 
grass-mix extract were purchased from the 
manufacturer. Oxymetazoline hydrochlo- 
ride (Afrin), aspirin, and saline were pur- 
chased from the hospital pharmacy. 


Nasal Challenges 


The technique of nasal challenge with 
antigen has been described in detail.? In 
brief, 0.1 mL of the antigen extracts was 
instilled into the nose using a tuberculin 
syringe. The protocol involved four saline 
prewashes to reduce the level of cell-free 
mediators to baseline. Oxymetazoline was 
applied (two sprays per nostril) to prevent 
allergen-induced edema that interferes 
with nasal washing. Oxymetazoline does 
not affect histamine or TAME-esterase 
activity release, as shown in a previous 
study? Ten minutes after administration 
of oxymetazoline, a series of nasal chal- 
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lenges was carried out. Ten minutes after 
each challenge, the nose was lavaged with 
10 mL of saline to collect nasal secretions 
for measurement of mediators. The first 
two challenges were with antigen-free dil- 
uent to establish a baseline mediator level. 
Antigen doses of 10, 100, and 1000 PNUs 
were then administered in series. Sneezing 
was recorded throughout the experiment. 

Allergic subjects underwent a second set 
of challenges about one week later, pre- 
ceded by a two-day course of aspirin, 650 
mg, three times a day orally. We per- 
formed the study in an open manner 
because the duration of aspirin's effect on 
nasal challenges is unknown and the mea- 
surement of mediators is performed inde- 
pendently in a blinded manner, which 
would decrease investigator bias. 


Mediator Assays 
Assay techniques for all measured medi- 
ators have been described in detail.^*/?2?9 In 


brief, histamine concentrations were- 
determined by an automated fluorometric 
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Graphic representation of mean + SEM for sneezes and net increase in mediator concentra- 
tions above baseline for antigen challenge of subjects with allergies (n = 6) challenged with 
(ASA) or witeut (no ASA) aspirin pretreatment and controls (controls) (n = 6). Single asterisk 
indicates F <.05; double asterisks, P < .01; NS, not significant (P > .05); TAME, N= a = 
tosyl = L = arginine metmyl esterase; LTC, leukotriene C,; and PG, prostaglandin. 


technique, sensitive to 1 ng/mL and accu- 
rate to witam + 5975. Enzyme(s) having 
arginine escerase activity were measured 
by the method of Imanari et al” and Proud 
et al” in whieh tritiated methanol is liber- 
ated from the synthetie substrate tritiated 
TAME. The appearance o: TAME-esterase 
activity in -asal lavages has been shown to 
correlate hizuly with tne acute response to 
antigen challenge? Preliminary 
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observations indicate that TAME-esterase 
activity detected in response to antigen 
challenge represents approximately 75% 
plasma kallikrein complexed to a,-macro- 
globulin, 25% mast cell tryptase, and a 
small amount of glandular kallikrein (un- 
published observation of D. P., 1986). 
Thromboxane B, PGE, PGF,, PGD, 6- 
keto-PGF,, and LTC, levels were deter- 
mined by radioimmunoassays. Cross-reac- 


tivity of the antisera used was less than 
1% between the cyclooxygenase metabo- 
lites.*'? These assays are sensitive to 
approximately 5 pg/0.1 mL, except for the 
LTC, assay, which detects a minimum level 
of 30 pg/0.1 mL.** 


Statistical Analysis 


The concentration of each mediator in 
the lavage fluid obtained after placebo 
(diluent) challenge was subtracted from 
the mediator concentration in each postan- 
tigen wash solution. This yielded values 
defined as net, antigen-induced mediator 
concentrations. For each subject, the three 
net mediator concentrations from the 
three antigen doses were combined, and 
this total mediator response was used for 
comparison. Results with allergic patients 
with and without aspirin premedication 
were analyzed by the Wilcoxon paired 
signed rank test. Allergic and nonallergic 
subjects were compared using the nondi- 
rectional Mann-Whitney U test. Fisher's 
exact test was used to test for correlation 
between individual mediators. 


RESULTS 


Mean mediator concentrations in 
nasal washings from nonallergic con- 
trols and allergic subjects, with and 
without aspirin, are presented in the 
Table. Each allergic subject sneezed 
between eight and 25 times during the 
challenge experiment, as compared 
with a single sneeze by one subject in 
the control group (P «.001). As in 
previous experiments, antigen-in- 
duced release of histamine (P < .03), 
TAME-esterase activity (P < .001), 
PGD, (P « .001), and LTC, (P « .002) 
was significantly greater in allergic 
subjects than in controls. Antigen- 
induced release of PGE (P « .05) and 
TxB, (P «.02) also was greater in 
allergic subjects than in controls. The 
concentrations of 6-keto-PGF,, and 
PGF,, were somewhat higher in aller- 
gic subjects, but these differences 
were not statistically significant. 
Antigen-induced sneezing and total 
net release of histamine, TAME- 
esterase activity, and LTC, were unaf- 
fected by aspirin treatment. The fol- 
lowing arachidonic acid metabolites 
were inhibited by aspirin (P values in 
parentheses) PGD, (.01), PGE (.01), 
PGF,, (.05), and TxB, (.02). The 6- 
keto-PGF,, release appeared lower 
with aspirin treatment, but the differ- 
ences were not statistically signifi- 
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cant. The Figure summarizes the 
effects of aspirin pretreatment on 
antigen-induced sneezing and media- 
tor release in terms of the total net 
response to the three antigen doses. 

For all allergic subjects, the maxi- 
mal release of histamine and TAME- 
esterase activity always followed the 
highest antigen dose of 1000 PNUs, 
but maximal release of arachidonic 
acid metabolites often followed the 
100-PNU antigen dose. For example, 
in five of six allergic patients with 
6-keto-PGF,, release, this mediator 
peaked at an antigen dose lower than 
1000 PNUs. The same was true for 
PGE and PGF,, release, but in three 
of four patients each. There was no 
consistent pattern to the release of 
arachidonic acid metabolites at the 
lower antigen doses among individual 
allergic subjects. Not all allergic sub- 
jects released all measured mediators. 
Certain mediator pairs, however, 
tended to be released together. If a 
threefold increase over baseline of a 
mediator following antigen challenge 
is defined as a positive response, then 
PGD, release correlates with TxB, 
(P < .02) and PGE release correlates 
with 6-keto-PGF,, (P < .02) by Fish- 
er's exact test. 


COMMENT 


Our laboratory previously has 
reported the antigen-induced release 
of PGD, and leukotrienes in the nasal 
mucosa of subjects with allergic rhini- 
tis. This, taken together with the 
demonstration of anaphylactic release 
of other arachidonic acid metabolites 
from human lung fragments in 
vitro,*5?* suggested a possible role for 
cyclooxygenase and lipoxygenase 
products in IgE-mediated allergic rhi- 
nitis. The purpose of this study has 
been to investigate more thoroughly 
the release of other arachidonic acid 
metabolites and to explore their possi- 
ble role in the acute allergic rhinitis 
response. 

Our data on the antigen-induced 
release of histamine, TAME-esterase 
activity, PGD,, and LTC, in allergic 
subjects were consistent with earlier 
findings? Thus, 6-keto-PGF,, was 
released in greater amounts as com- 
pared with any other cyclooxygenase 
products measured in the allergic 


group. The mean concentration of 6- 
keto-PGF,, following antigen chal- 
lenge was six times that of PGD,. This 
contrasts with anaphylactic mediator 
release in human chopped lung, in 
which 6-keto-PGF,, concentrations 
were greater than PGE, PGF,, and 
TxB, concentrations, but essentially 
equal to PGD,.* Such differences in 
the relative amounts of arachidonic 
acid metabolites probably reflect a 
fundamental difference in the cell 
populations that mediate the allergic 
response in the two tissues. 

The nasal mucosa is a composite of 
many cell types, including inflamma- 
tory cells and vascular tissue, any of 
which may be a source of arachidonic 
acid metabolites and other mediators. 
Mast cell tryptase is partially respon- 
sible for TAME-esterase activity, but 
plasma and glandular kallikrein also 
contribute.” Mast cells and basophils 
are the only known sources of hista- 
mine.? Prostaglandin D, is the major 
cyclooxygenase product of human 
mast cells'* and its release is primari- 
ly dependent on mast cell activation.‘ 
The other arachidonic acid metabo- 
lites can originate from a variety of 
sources. For instance, 6-keto-PGF,, is 
produced by vascular endothelial 
cells, TxB, by platelets and mast 
cells,“ and PGE by platelets, neutro- 
phils, mononuclear leukocytes, and 
epithelial cells.'?' The leukotrienes are 
produced by mast cells, basophils, and 
probably other leukocyte types. The 
sources of PGF., are unclear. The 
finding that PGD, and TxB, tended to 
be released together, as did PGE and 
6-keto-PGF,, suggests that these 
mediators are produced by a common 
cell type. 

The observation that 6-keto-PGF,,, 
PGE, and PGF,, release appeared to 
peak at an antigen dose lower than 
that required for maximal release of 
histamine or TAME-esterase activity 
is consistent with similar observa- 
tions by Schulman et al^ in human 
lung tissue. The fact that the optimal 
release of arachidonic acid metabo- 
lites occurred under different condi- 
tions suggests that several of these 
mediators originate from different 
cell types. 

The present report has described 
inhibition of anaphylactic nasal 
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release of PGD,, PGE, and TxB, by 
oral aspirin. Despite the inhibitory 
effect of aspirin on the cyclooxygen- 
ase metabolites of arachidonie acid, 
sneezing was unaffected, indicating 
that prostaglandins alone are not 
responsible for mediating this re- 
sponse to antigen challenge. This 
result is in contrast to the report of 
significantly reduced numbers of 
sneezes in antigen-challenged sub- 
jects with allergic rhinitis who were 
pretreated with flurbiprofen, another 
cyclooxygenase inhibitor.” One possi- 
ble explanation for these conflicting 
results is that aspirin and flurbipro- 
fen may have some differing pharma- 
cologic actions in addition to cyclooxy- 
genase inhibition or that they may 
differ in relative target cell specifici- 
ties. 

Other differences in the effect of 
NSAID on nasal responses have been 
found. McLean et al? have reported 
that oral and intranasal aspirin actu- 
ally have an inhibitory effect on the 
increase in nasal airway resistance 
(NAR) following nasal challenge with 
antigen in atopic subjects, while 
Brooks et al* have reported that NAR 
in atopic subjects is unaffected by the 
NSAID flurbiprofen. In the absence of 
antigen challenge, oral aspirin was 
shown to increase NAR in healthy 
subjects who had no history of aspirin 
sensitivity.? The use of oxymetazoline 
precluded our measuring NAR, so we 
have no evidence to support or refute 
these findings. One possible explana- 
tion for these results, however, is that 
aspirin's effect on NAR is a result of a 
shift in the balance between vasodila- 
tory and vasoconstrictive prostaglan- 
dins by varying degrees of inhibition 
of these mediators. Due to the exis- 
tence of multiple cell sources for the 
prostaglandins, the net effect of this 
mediator pool may prove to be dose 
dependent, ie, the ratio of one metab- 
olite to another depends on the dose of 
antigen administered.'*^7 

In our model of allergic rhinitis, 
aspirin augmented neither histamine 
nor LTC, release, thereby differing 
from human bronchus, lung paren- 
chyma, and basophils. Instead, the 
effects of NSAID treatment were con- 
sistent with those seen in human lung 
mast cells, supporting the notion that | 


Arachidonic Acid Metabolites — Brown et al 


Aj 


the early reaction to nasal challenge is 
a mast eell-domina:ed event; The 
recently described release of hista- 
mine and ether mediators during the 
late phase of allergic rhinitis, three to 
11 hours after antigen challenge, 
appears to involve basophils.” It 
would therefore be of interest to mea- 
sure the effect of cycleoxygenase inhi- 
bition on arachidonic acid metabolite 
release ir the late phase of allergic 
rhinitis. Im addition, a similar study 
with asthmatic subjects, with and 
without a history of aspirin sensitivi- 
ty, might help us to understand fun- 
damental differences between allergic 
rhinitis, simple asthma, and aspirin- 
sensitive asthma. 

We have described sneezing and 
release of histamine, TAME-esterase 
activity, PGD,, PGE, TxB,, and LTC, 
in subjects with allergic rhinitis fol- 
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lowing nasal challenge with artigen. 
Differences between allergic and non- 
allergic subjects in the antigen- 
induced release of 6-keto-PGF , and 
PGF,, did not prove statistically sig- 
nificant. Treatment with oral aspirin 
in allergic subjects prior to antigen 
challenge did not affect sneezing or 
the release of histamine, TAME- 
esterase activity, or LTC, but did 
result in a significant decrease in 
PGD,, PGE, PGF,, and TxB, levels. 
The 6-keto-PGF,, levels appeared to 
be lower with aspirin treatment, but 
the differences were not statistically 
significant. These results suggest that 
the cyclooxygenase products of ara- 
chidonic acid metabolism alone are 
not responsible for sneezing in aller- 
gic rhinitis. Aspirin's lack of effect on 
anaphylactic histamine and leuko- 
triene release from the nasal mucosa 
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The Pathogenesis of 


Maxillary Sinus Pneumoceles 


Markus Wolfensberger, MD, Peter Herrmann, MD 


e Pneumocele is a pathologically 
expanding, air-containing paranasal sinus 
most common in the frontal sinus. To our 
knowledge, only six cases of pneumo- 
celes of the maxillary sinus have been 
reported so far; to these we add a sev- 
enth. The pathogenesis of pneumoceles 
has not been fully understood. It has been 
postulated that a one-way valve between 
the nasal cavity and the affected sinus 
leads to increased antral pressure and 
sinus expansion after nose blowing. By 
monitoring antral pressure through a 
transoral puncture, we demonstrated a 
one-way valve between the nose and the 
maxillary antrum. To our knowledge, this 
is the first verification of the trap-valve 
hypothesis. 

(Arch Otolaryngol Head Neck Surg 
1987;113:184-186) 


| etia of the  paranasal 
sinuses are rare lesions, charac- 
terized by abnormal expansion of an 
air-containing sinus lined with nor- 
mal mucosa. The patients usually 
complain of slowly changing facial 
contours and dull pain in the affected 
area. The pain is often exacerbated by 
changes of atmospheric pressure (eg, 
diving, flying). The frontal sinus is 
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most commonly affected, followed by 
the ethmoids and the sphenoid 
sinus..* To our knowledge, only six 
cases of maxillary sinus pneumoceles 
have been reported.*'? The pathogene- 
sis of pneumoceles has remained 
unresolved. It has been postulated" 
that a one-way valve between the 
nasal cavity and the affected sinus 
leads to air entrapment and sinus 
expansion after nose blowing. To our 
knowledge, this has never been 
proved. 


REPORT OF A CASE 


A 15-year-old boy was seen two months 
following resolved acute maxillary sinusi- 
tis treated with antibiotics. He had noticed 
an upward displacement of his right eye 
and complained of dull pain and pressure 
in the right cheek, which increased after 
nose blowing. Ophthalmologic examina- 
tion disclosed mild exophthalmos, a 3-mm 
superiorly displaced right globe, normal 
vision, and no diplopia. Because a maxil- 
lary sinus mucocele was suspected, the 
patient was referred to the ear, nose, and 
throat service. The initial otolaryngologic 
examination disclosed an irregular cystic 
mass in the right infraorbital region; how- 
ever, infraorbital sensation was not 
impaired. Plain sinus roentgenograms 
showed a hyperlucent, expanded right 
maxillary sinus with thinned bony walls. 
The anterior ethmoid cells were also 
enlarged. A computed tomographic scan 
confirmed these findings and helped to 
exclude an intraorbital or extraorbital 
tumor (Fig 1). 
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Fig 1.—Axial (top) and coronal (bottom) com- 
puted tomographic scans showing expansion 
of right maxillary sinus, elevation and thinning 
of orbital floor, and displacement of orbital 
contents. 





Hoping to shed some light on the patho- 
genesis of pneumoceles, we punctured both 
maxillary sinuses transorally using local 
anesthesia. The puncture was done with a 
standard trocar fitted with a Luer’s lock 
and connected to a whole-body plethysmo- 
graph. On the normal left side, antral 
pressure was identical to atmospheric 
pressure and varied with the respiratory 
cycle. When the patient performed Valsal- 
va’s maneuver, antral pressure increased 
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Fig 2. —An!ral pressure following transoral puncture of maxillary sinuses. Top, Left side, 
pressure changes synchronous with respiratory cycle, pressure increase following Valsalva's 
maneuver, and prompt return to ambient pressure after completion of maneuver. Bottom, Right 
side, no pressure changes with respiratory cycle, pressure increase after Valsalva’s maneuver, 
persistent residual pressure after completion of maneuver. 


to more than 400 mm H,O above ambient 
pressu-e, but returmed to normal on com- 
pletior af the maneuver (Fig 2, top). On the 
affected right side, antral pressure was 25 
mm H.O above atmospheric pressure. No 
pressure changes synchronous with the 
respiretery cycle were noted. After the 
patient performed Valsalva’s maneuver, 
antral pressure also increased. However, 
contrary to the normal left side, pressure 
remaired as high as100 mm H,0 after one 
and 350 mm H,;O after two Valsalva's 
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maneuvers. This increase in antral pres- 
sure persisted for several mimutes, until 
the end of the measurements (Fig 2, bot- 
tom). 

Subsequently, endoscopy of both maxil- 
lary antrums was performed through the 
canine fossa, again using local anesthesia. 
On the left side a normal-looking natural 
orifice was seen. On the rigat side no 
ostium could be found. A nasoantral win- 
dow was then performed on the right side. 
Two years postoperatively the patient was 


free of symptoms, but minimal displace- 
ment of the right globe persisted. 


COMMENT 


Pneumocele is the pathologic 
expansion of an air-containing para- 
nasal sinus that causes thinning of 
the bony sinus walls and displacement 
of nearby structures.'/^? Pneumoceles 
of the frontal sinus are well known 
and have been described in a number 
of textbooks.'"* The ethmoids? and 
the sphenoid sinus* are less common- 
ly affected. Our search of the litera- 
ture has revealed only six reported 
cases of maxillary sinus pneumo- 
celes.*? 

Most pneumoceles are only diag- 
nosed when a deformity can be seen or 
when displacement of adjacent struc- 
tures leads to symptoms.'* A history 
of sinusitis or nasal polyposis is com- 
mon. Most patients complain of dull 
pain, which is often exacerbated by a 
change in atmospheric pressure (eg, 
flying, diving) or by nose blowing.*’ 
Displacement of the orbital contents 
may cause exophthalmos and diplo- 
pia.” Signs of inflammation are usual- 
ly absent.’ 

The differential diagnosis includes 
mucoceles and benign and malignant 
neoplasms. Plain sinus roentgeno- 
grams, polytomograms, and computed 
tomographic seans show a hyperlu- 
cent expanded paranasal sinus and 
thinning or complete absence of the 
bony sinus walls.?/*/5/5 Lack of reac- 
tive sclerosis distinguishes pneumo- 
celes from mucoceles.*? Endoscopy or 
surgical exploration invariably re- 
veals normal mucosa without secre- 
tion.^^'?^ Most often, no ostium can be 
seen.'? 

Maxillary sinus pneumoceles are 
treated by performing nasoantral 
windows.' As soon as adequate venti- 
lation of the sinus is established, 
symptoms subside and the expansive 
process stops, but deformities usually 
persist.’ 

In our patient, a maxillary sinus 
pneumocele developed after an epi- 
sode of acute sinusitis. The only early 
symptom was pain accentuated by 
nose blowing. The diagnosis was made 
only after elevation of the orbital 
floor led to displacement of the right 
eye. Roentgenographic findings corre- 
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sponded to those described in the lit- 
erature,9?' namely, hyperlucency, 
thinned or absent sinus walls, and 
absence of reactive sclerosis. 

The pathogenesis of pneumoceles is 
poorly understood. Paranasal sinus 
development shows considerable vari- 
ation. Although sinus hyperplasia 
does occur, to our knowledge no over- 
development has been described that 
caused sinus bulging and displacement 
of adjacent structures.’ If dysontogen- 
esis? or hormonal abnormalities" 
were responsible for pneumoceles, the 
expansive process would hardly be 
stopped by establishing adequate ven- 
tilation of the sinus. Complete occlu- 
sion of the natural orifice should lead 
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793. 
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Surg 1983;109:761-764. 

5. Noyek AM, Zizmor J: Pneumocele of the 
maxillary sinus. Arch Otolaryngol Head Neck 
Surg 1974;100:155-156. 

6. Meyers AD, Burtschi T: Pneumocele of the 
maxillary sinus. J Otolaryngol 1980;9:361-363. 

7. Morrison MD, Tchang SP, Maber BR: Pneu- 
mocele of the maxillary sinus. Arch Otolaryngol 
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to negative antral pressure and effu- 
sion but not to sinus expansion. With 
partial obstruction of the natural ori- 
fice, a one-way valve mechanism may 
develop. This allows air to enter the 
sinus with nose blowing but pre- 
vents subsequent pressure equilibra- 
tion.??191! 

Our measurements of antral pres- 
sure in a case of a maxillary sinus 
pneumocele support the trap-valve 
hypothesis. The absence of antral 
pressure changes synchronous with 
the respiratory cycle indicates ob- 
struction of the sinus ostium. The 
prompt increase of antral pressure 
following Valsalva's maneuver and 
the persistence of this pressure are 
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highly suggestive of a one-way valve 
between the nasal cavity and the max- 
illary sinus. 

Whether increased antral pressure 
after nose blowing is indeed responsi- 
ble for the expansion of the maxillary 
sinus may still be open to debate. We 
think, however, that the manometric 
proof of a one-way valve between the 
nasal cavity and the maxillary sinus 
clearly establishes the trap-valve 
hypothesis as the most plausible 
explanation of the pathogenesis of 
pneumoceles. 
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Experimental Assessment of Free Jejunal 


and Colonic Grafts of the Esophagus 


Roger W. Smith, FRCS; Conall J. Garvey, FRCR; Peter C. A. Taylor, FRCS; David M. Davies, FRCS 


€ The reconstruction of the cervical 
esophagus and t^e hypopharynx by 
revascularized bowel! grafts has become a 
well-recognized treatment option and 
often is the method of first choice. Prob- 
lems cescribed by several protagonists of 
the standard revascularized jejunal graft 
have caused us to hypothesize that the 
colon@rovides both a suitable alternative 
and a-sclution to these problems. Experi- 
mental work in dogs demonstrates clear 
functional differences between colon and 
jejunum as free esoshageal grafts. Video- 
fluorascopic and manometric assessment 
of the -wo types of graft show that struc- 
turally and functiomally the colon inte- 
grates into the new position in the esoph- 
agus better than does the jejunum. 

(Area Otolaryngel Head Neck Surg 
1987;113:187-192) 


urzical reconstruction of the 
esophagus and hypopharynx for 
both benign and malignant disease 
has posed problems to every genera- 
tion e£ surgeons since the late 19th 
century. Missotter reviewed the tech- 
niques that have zeen employed over 
the years, and the variety of methods 
attests to the unsatisfactory results 
that many of these have achieved. 
Since the development in the wide- 
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techniques, many centers have advo- 
cated the use of revascularized bowel 
to achieve this reconstruction. Al- 
though the technique has its detrac- 
tors, in certain units it is the method 
of first choice and after 25 years of 
successful application it must be con- 
sidered as an established first-line 
option in the management of this dif- 
ficult surgical problem. 

Although the donor sites for revas- 
cularized bowel transfer have in- 
cluded ileum, sigmoid colon, and 
stomach, the jejunum has been the 
region favored by the majority of 
authors. The American series of Sasa- 
ki et al? Gluckman et al? and McKee 
and Peters,‘ and the European series 
of Reuther et al,* all support the use of 
jejunum because it is easy to harvest, 
the vessels are sufficiently large and 
accessible, and the bowel lumen 
matches that of the cervical esopha- 
gus more closely than any other part 
of the intestinal tract. While there 
has been little dispute as to the indi- 
cations for its usage and its advan- 
tages over preexisting methods, there 
have been certain functional problems 
described with the use of the jejunum 
as a free bowel graft of the esophagus. 
Sasaki et alí and Reuther et alf have 
described complications arising from 
the secretory behavior of the jejunum 
in its new site. Postoperative dyspha- 
gia has been described by at least two 
groups, namely, McKee and Peters‘ 
and Harashina et al,’ and caused the 
latter group to propose their elaborate 
double-folded free jejunum technique. 
Gluckman et al? claimed that lym- 
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phedema of the graft was an impor- 
tant postoperative complication caus- 
ing a degree of lumenal obstruction in 
the early stages. Finally, Meyers et al? 
have shown that the persisting peri- 
stalsis of the jejunal graft does not 
coordinate with the total action of the 
esophagus during the passage of 
food. 

As an alternative to free jejunum, 
the use of free colon grafts seems to 
have been largely ignor d since the 
publications of Nakayama et al? and 
Chrystopathis.'^ However, because the 
sigmoid colon is as easy to harvest as 
a loop of jejunum, and the transverse 
colon is little worse, the bowel has an 
absorptive rather than a secretory 
function, the mucosa is more resistant 
to the ischemic trauma of the trans- 
fer," and the graft vessels are of a far 
greater size, we would suggest that 
the role of the colon as a free interpo- 
sitional graft of the cervical esopha- 
gus deserves serious reconsideration. 
In view of these considerations, we 
have undertaken to set up an animal 
model, after the manner of Seiden- 
berg et al" and Green and Som," to 
compare the behavior of revascular- 
ized bowel grafts of colon vs jeju- 
num. 


MATERIALS AND METHODS 


The study involved setting up an animal 
model in which to study the behavior of 
revascularized lengths of colon and jeju- 
num, which had been interposed into the 
cervical esophagus. The animal selected 
was the greyhound because it possesses a 
long and accessible cervical esophagus in 
which 10 to 14 cm could be replaced with- 
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out any encroachment into the thorax. 
Furthermore, their unexcitable tempera- 
ment was well suited to the in vivo tests of 
esophageal motility with which we planned 
to examine the grafts. We standardized 
onto mature female animals of mean 
weight 25.74 kg (22.5 to 29.0 kg) and they 
underwent the primary replacement oper- 
ation followed by in vivo motility studies 
after a period of about six weeks. These 
studies involved a barium swallow exami- 
nation and a manometric assessment of 
the swallowing function. In the main 
experimental series, the animals were 
divided into three groups according to 
graft type. One group had isoperistaltic 
jejunal grafts, and the other two groups 
both had colon grafts, one isoperistaltical- 
ly and the other  antiperistaltically 
inserted. 


Operation and Postoperative Care 


The animals were operated on under 
general anesthesia with peroperative mon- 
itors of electrocardiogram, pulse, urine 
output, and core temperature. The only 
bowel preparation required was routine 
deworming in all the animals and an ene- 
ma administered to the animals for colonic 
grafting on the morning of their opera- 
tion. 

The operative technique was similar to 
that described by Green and Som" in the 
dog. The vessels of the left side of the neck 
were used and in all our dogs an end- 
to-side arterial anastomosis was perform- 
ed on the common carotid artery and the 
venous anastomosis was achieved by end- 
to-end anastomosis on the anterior facial 
vein that was mobilized to its junction with 
the external jugular vein, and turned down 
to lie next to the carotid sheath. After 
extraction of the graft from the abdomen, 
it was not subjected to any vascular irriga- 
tion, but its lumen was irrigated with cold 
Hartman's solution at 4°C containing 0.2% 
dextrose to help to reduce the ischemic 
trauma suffered by the graft mucosa as 
suggested by Robinson et al." This also 
acted by way of a thorough mechanical 
cleansing of the graft. The graft was 
secured into the esophagus before the vas- 
cular anastomoses were performed, and 
although this prolonged the ischemic time, 
it did minimize the potential of trauma to 
these anastomoses. Total ischemic time for 
the grafts was between 2% and 2% hours. 
A standard length of 10 cm of the cervical 
esophagus was replaced, and the total 
operation time was between 4!4 and five 
hours. Postoperatively, the dogs were mon- 
itored overnight, sedated, and maintained 
with sufficient analgesia as assessed by 
their pulse rate and their level of con- 
sciousness. Oral intake was started with 









Time of Death 


water on day 2 and a high-calorie, high- 
protein fluid diet started on day 3, which 
was gradually thickened during the first 
week. By the second week they were receiv- 
ing a sloppy diet of their normal rations. 


Radiological Investigations 


After six weeks a settled feeding pattern 
had been established and the animals had 
fully recovered from the trauma of the 
operation. The dogs were then given a 
barium swallow examination, recorded by 
videofluoroscopy. 

The animals were unsedated, and the 
examination was carried out in the stand- 
ing position, although the dogs were 
restrained at the shoulder and the pelvis. 
The head was held upright throughout the 
investigation. Marker clips inserted at the 
esophageal anastomosis during the opera- 
tion indicated the grafted zone of the cervi- 
cal esophagus, and a 2-cm calibrator was 
attached to the neck to give an estimate of 
the dimensions of the anastomoses and the 
graft lumen. 

A bandage muzzle was applied to the 
dcgs, and a 10-F gauge, blue-line infant 
feeding tube (Portex Ltd) was passed 
through the mouth and screened down the 
esophagus into the grafted section. A bolus 
of 20 mL of colloidal barium sulfate solu- 
tion (Micropaque) was delivered into the 
graft and the response was recorded. This 
first test demonstrated the dimensions of 
the graft and the degree of stenosis at the 
distal anastomosis as well as the dynamic 
response to the effect of bolus distention. 
The catheter was then withdrawn to just 
above the graft where a second bolus was 
delivered. This initiated peristaltic activity 
in the cervical esophagus that briskly 
passed the bolus to the graft. Information 
as to the dimensions of the proximal anas- 
tomosis and the activity between the nor- 
mal esophagus and the graft at this inter- 
face could be gained from this record. 
Finally, barium was injected over the back 
of the tongue, to demonstrate the incorpo- 
ration of the graft into the overall swal- 
lowing action. It was necessary to watch 
the graft for 30 to 40 s following the last 
active swallow to gain information as to 
whether and to what degree induced motor 
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Postoperative Deaths 
Immediate, 4-48 h Pulmonary congestion 7 
3 


Recovery phase shock 


In first week, 2-7 d Intussusception 2 
Venous thrombosis 2 
Carotid blowout 1 
Arterial thrombosis 1 


Total 


Cause No. 


activity persisted after the bolus of barium 
had passed. 

The whole procedure was performed 
with the head of the dog held up, giving an 
esophageal angle to the horizontal of about 
45°. Although this is not the usual angle of 
the esophagus in the dog during feeding 
when the mouth is at ground level, it did 
give an analogue of the human situation in 
which swallowing is directly aided by the 
effects of gravity. 


Manometric Investigations 


As with the radiologic evaluation, this 
investigation was carried out in the stand- 
ing position with the dog unsedated. The 
dog was held in a Pavlov stand and a 
two-channel manometer tube (Lectro- 
Cath) with recording ports 10 cm apart 
was passed into the distal esophagus 
through a wide bore guide tube that was 
then withdrawn. Each manometric line 
was connected to a transducer (Bell and 
Howell) and the signal was passed through 
an amplification system to a chart record- 
er (Electro Med). Recordings were taken at 
5-cm intervals as the manometer line was 
removed and the dog was induced to swal- 
low for each recording by injecting 20 mL 
of water into the hypopharynx. In this way 
a sequential picture of the pressure 
changes occurring in the esophagus at lev- 
els below, within, and above the graft was 
built up. While it was impossible to gain 
accurate quantification of the amplitude of 
the changes due to our inability to stan- 
dardize the relevant variables in the ani- 
mal model, the overall form and timing of 
the charted recordings yielded valuable 
supporting data to the data gained from 
the barium swallow investigation. 


RESULTS 


From the 25 animals operated on in 
the full experimental series following 
the initial pilot work, nine animals 
survived into the period of investiga- 
tion. This is comparable with the only 
other fully documented canine series, 
that of Green and Som,” in which 
there were five survivors of 15 opera- 
tions. All the deaths occurred in the 
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diameters as assessed from barium video- 
fluoroscopy. 
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Fig -.—Manome-7y of normal swallow. 


first week with sen dying within 48 
hours from pulmenary congestion and 
irreversible shoek in the recovery 
phase. Two animals died with a small- 
bowel :rtussusception and there were 
four vascular failures of the graft, 
dividec equally »etween the venous 
and arterial sides (Table). The survi- 
vors were divided equally between our 
three experimental groups. From the 
pilot wark, there was one surviving 
anima! :n which tke graft was anti- 
peristaltically ormented jejunum, and 
its bamum examination will be 
described later «see “Antiperistaltic 
Jejunal Graft” section). 


Dynamic Behavior 


Bariam swallew examinations of 
contro! animals showed the normal 
pattern to be a smooth, coordinated 
cycle af dilation aecommodating the 
bolus af barium followed immediately 
by contraction. Onee the bolus had 
passec. -here was no residual peristal- 
tic action. The dimensions of the 


lumen to a 20-mL bolus are shown in 
Fig 1. There was no regurgitation and 
no tracheal spillage. The manometric 
changes in the control swallow are 
shown in Fig 2. This shows a trans- 
mitted pressure wave with an 0.8- to 
1.4-s lag between the two recording 
levels set 10 em apart. The whole cycle 
takes about 5 s to return to its pre- 
swallow pressure. The animals that 
had the jejunal anastomoses all dem- 
onstrated a markedly more dynamic 
and irritable response both to direct 
presentation of the food bolus to the 
graft and to the normal swallowing 
action. Radiologically, the first action 
of the graft to the food stimulus was 
to contract, in a peristaltic fashion. 
This had the effect of representing a 
dynamic, functional reduction in the 
lumenal size (Figs 1 and 3). Whereas a 
proportion of the bolus was propelled 
downward, there is also a certain 
amount of upward regurgitation, as 
demonstrated by clear delineation of 
the proximal anastomosis and hypo- 
pharynx from a bolus delivered to the 
middle of the graft. The peristaltic 
waves persisted in the graft up to 30s 
following their initiation after which 
they gradually subsided. This re- 
sponse is mimicked by the manomet- 
ric findings. Figure 4 shows such a 
situation in which a single initiating 
swallow in the esophagus proximal to 
the graft precipitates a rhythmic 
series of pressure changes corre- 
sponding to peristalsis. When first 
initiated, this continues for 30 to 40 s 
with hardly diminished intensity and 
a regular 4.5-s periodicity. After sev- 
eral swallows, however, the response 
showed fatigue with a reduced dura- 
tion of 15 to 20 s and a rapidly declin- 
ing amplitude. It was then fcund that 
after two to three minutes of rest, a 
full response could once again be initi- 
ated. 

The dogs with colon grafts showed 
an altogether more passive pattern of 
behavior and there was no essential 
difference between the isoperistalti- 
cally and antiperistaltically orient- 
ed grafts. As in the control ani- 
mals, the first action of the colon 
grafts was to dilate, and midgraft 
filling demonstrated no upward 
regurgitation, only a downward run- 
off. This dilation was followed after a 


Arch Otolaryngol Heac Neck Surg—Vol 113, Feb 1987 


period of 5 to 10 s by a contraction, 
probably due to an elastie recoil of the 
wall rather than an active muscular 
contraction. When presented with 
barium from the hypopharynx, the 
colon behaved as a passive conduit 
and demonstrated no regurgitation 
through the proximal anastomosis 
(Fig 3). The colon graft manometry 
closely mirrored the radiological evi- 
dence. Figure 5 shows the prolonged 
slow buildup in graft pressure peak- 
ing at about 10 s and thereafter grad- 
ually declining. This latter phase 
demonstrates that there is a second- 
ary contracting phase, but whether 
this is active or passive remains open 
to conjecture. The whole sequence of 


pressure changes is a slow-motion. 


replica of the control response taking 
20 to 30 s to complete an uninter- 
rupted return to base pressure as 
opposed to a period of less than 5 s. 
There is clearly no autonomous peri- 
stalsis, however, and once the pres- 
sure returns to baseline, the only 
response is to a further stimulus 
fueled from above. 


Anastomoses 


Figure 6 shows the mean dimen- 
sions of both the proximal and distal 
graft-esophagus  anastomoses.  Al- 
though there was an identical two- 
layer technique used in all three 
groups, the colonic graft anastomoses 
were consistently about twice the 
diameter of the jejunal anastomoses. 
In all of the animals the diameters of 
the distal anastomoses were less than 
those of the proximal ones. 


Graft Integration 


Taking the action of swallowing 
overall, roentgenograms of the ani- 
mals with colonic graft anastomoses 
showed their graft to be a passive 
conduit with little holdup at its anas- 
tomoses and no dynamic interference 
of the graft to the passage of food 
propelled from above and assisted 
downward by gravity. Demonstration 
of this permissive action of the colon 
is complemented by the manometric 
studies. The animals with jejunal 
anstomoses, however, showed marked 
holdup at the graft, especially if a 
second bolus was presented soon after 
the first. This was due to a combina- 
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tion of persisting peristalsis in the 
graft, an observation dramatically 
confirmed by manometry, and the 
small proximal anastomosis that 
resulted in about a fourfold difference 
in the area between the two graft 
types through which food had to pass 
to enter the graft. The animals with 
jejunal anastomoses would therefore 
choke more readily and showed more 
evidence of tracheal spillage. 

In day-to-day kennel observations 
the dogs with colonic graft anasto- 
moses experienced less feeding prob- 
lems, as evidenced by second bolus 
regurgitation, time taken to complete 
feeds, and the required sloppiness of 
their ratios as compared with their 
jejunal anastomoses counterparts. 
They also showed a more complete 
and rapid return of condition follow- 
ing their operative trauma, as demon- 
strated by the weight charts (Fig 7). 


Fig 3.—Roentgenograms of barium swallows: Top, Midgraft injection—level arrows in control (top left), isoperistaltic colon (top center), and 


isoperistaltic jejunum (top right). Bottom, Full swallow in control (bottom left), isoperistaltic colon (bottom center), and isoperistaltic jejunum (bottom 
right). Note functional stenosis caused by peristalsis in jejunum grafts. 


Antiperistaltic Jejunal Graft 


One animal in the pilot study was 
given a reversed graft of jejunum in 
an attempt to test the often-quoted 
assumption that the peristaltic orien- 
tation of the graft is critical. After an 
initial two-week period in which no 
problems were encountered, the dog 
developed a dysphagia that became 
gradually more complete. Profound 
regurgitation occurred with any fluid 
except water and feeding was possible 
only by direct gastric filling twice 
daily. A barium swallow examination 
showed a strong reversed peristalsis 
with the regurgitation or tracheal 
aspiration of a large part of the sin- 
gle-presented food bolus (Fig 8). 
There was gross muscular hypertro- 
phy in the graft and the upward peri- 
stalsis persisted for four to five 
minutes after the presentation of the 
bolus. Such were the problems with 
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this dog that no further animals were 
subjected to this branch of the experi- 
ment and manometric studies were 
totally impossible. 


COMMENT 


Herein we have reported our find- 
ings following motility investigations 
of the behavior of colon and jejunal 
free bowel grafts of the cervical 
esophagus in dogs. We have confirmed 
the findings of Meyers et al* that the 
jejunal grafts strongly retain their 
peristaltic behavior and that this 
peristalsis, while being initiated by 
the action of swallowing, does not 
thereafter coordinate with the behav- 
ior of the esophagus above or below it. 
We would go further and suggest that 
we have demonstrated that the peri- 
staltic action of the jejunal graft 
causes a functional stenosis of the 
body of the graft. Thus, the contention 
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Fig 4.—Marometry of free jejunal grafts. S indicates initiating swallowing. 


Proximal Esaphagus 


Pressure, mm Hg 


5 10 








15 20 


Time, s 


Fig 5.—Manometry of free colon graft. S indicates initiating swallow. 


by Gluekman et al that “the jejunal 
lumen matches that of the cervical 
esophagus more clesely than any oth- 
er part of the gut” can be seen to apply 
only to the passive bowel im the anes- 
thetizec, operative situation. Func- 
tionally, the jejumum was seen to 
behave in a manner contrary to that 
of the cervical esophagus. Further- 
more, we have shown that this effect 
is compounded by the physical nar- 
rowing at the levels of the graft- 
esophagus anastomoses. It could be 
argued that our technique of anasto- 
mosis promoted such a stenosis, but 
the same teehnique was employed for 
both types of bove. and only the jeju- 
num demonstrated stenoses. We 
therefore speculate that the muscular 
activity within the graft could con- 
trive to accentuate this physical nar- 
rowing at the anastomoses. The peri- 
stalsis within the jejunal graft has 


also been demonstrated to continue 
well after any initiating presentation 
of the swallowed bolus. It could be 
that this irritability of the jejunum 
explains the difficulties that some 
authors have encountered when they 
have attempted the use of the Singer- 
Blom prosthesis in attempts to 
restore useful esophageal speech. 
The colonic grafts, on the other 
hand, have been demonstrated as 
behaving in a manner more similar in 
pattern to the normal esophagus. 
Although there was no peristaltic 
action, the graft could not be 
described as “adynamic” in the same 
way as skin-lined reconstructions. 
The graft did act essentially as a 
passive conduit, but even with a fluid 
bolus it dilated when filled and con- 
tracted as it emptied. It is our conten- 
tion that this is an action of elastic 
recoil in the muscles of the bewel wall, 
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Fig 7.—Mean postoperative weight profiles 
with average time in weeks to recovery of 
preoperative levels. 





Fig 8.—Roentgenogram of barium swallow. 
Antiperistaltic jejunal graft, with arrow indicat- 
ing tracheal aspiration. 


but this could only be proved by 
implantation of electrodes in the bow- 
el wall. Although Meyers et al* did 
this in human subjects with jejunal 
grafts, the technique requires too high 
a level of cooperation to be feasible in 
the animal analogue. The overall pro- 
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file of the bowel during swallowing, 
however, shows that at the peak of the 
functional action, the colonic graft 
more closely resembles the lumenal 
dimensions of the normal cervical 
esophagus, even though at operation 
there is a minor discrepancy in the 
size of the two lumens. The esophagus 
is such an elastic structure that this 
difference in resting size was of no 
consequence during the operation. 
Furthermore, it ensured that the 
anastomoses were of a much greater 
diameter in the colonic grafts than in 
the jejunal grafts. 

The orientation of the grafts corre- 
sponded in importance only to wheth- 
er peristalsis was retained or not. The 
colonic grafts demonstrated no resid- 
ual peristaltic behavior and so the 
grafts functioned in an identical fash- 
ion whether antiperistaltically or iso- 
peristaltically oriented. They would 
therefore permit the orientation to be 
determined by what best suited the 
anatomy at the site of removal in the 
abdomen or at the site of interposition 
in the neck. The retention of peristal- 
sis of the jejunal grafts means that 
the in vivo orientation of the gut must 
be retained. This is a demonstration 
of the muscle innervation of the gut as 
discussed by Howard,^ where the 
jejunum is described as being rela- 
tively independent of its extrinsic 
nerve supply, and in which the muscle 
action is mediated by intrinsic myen- 
teric circuits although local or hor- 
monal influences may superimpose an 
effect on its behavior. In our animals 
there seemed to be an initial period of 
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about two weeks before this peristal- 
tic behavior became reestablished. On 
the evidence that we have, however, 
we would confirm that when using the 
jejunum as the graft, it is essential to 
interpose it in an isoperistaltic orien- 
tation. 

The answer to the question of why 
some patients with jejunal grafts suf- 
fer serious dysphagia while others do 
not may partially lie in our manomet- 
ric investigations. The phenomenon of 
peristaltic fatigue could well be more 
manifest in some patients than oth- 
ers. Thus, during meals the speed of 
successive boluses from above may 
flood the normal peristaltic response 
and overcome the functional peristal- 
tic stenosis in these patients. The full 
answer will only emerge if more 
patients receiving such a graft are 
routinely investigated postoperatively 
in the manner of Meyers et al. 

The relevance of such canine work 
to the human situation may be pre- 
sented as an objection to its validity. 
Despite some structural differences 
between dog and human bowel, how- 
ever, the dog has been used in the past 
as a valid model for establishing the 
motility behavior of bowel to various 
simulated pathological insults.'*"” In 
these studies the radiological appear- 
ance of the dog bowel was examined 
and interpreted in terms of human 
pathological conditions. We believe, 
therefore, that we are justified in 
interpreting our canine results in 
terms of equivalent procedures car- 
ried out in human patients. Further- 
more, the use of the animal model 
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allows us to perform a standardized 
resection and reconstruction in the 
neck without consideration for the 
abnormality that would be pertaining 
in human patients. We can thus claim 
that the reconstructions are stan- 
dardized and that the operative vari- 
ability that would necessarily influ- 
ence the extent of operations in 
humans does not enter into our com- 
parative evaluation of the types of 
bowel graft. 


CONCLUSIONS 


Our results into the motility behav- 
ior of revascularized grafts of colon 
and jejunum interposed into the cervi- 
cal esophagus support our contention 
that the colon represents a potentially 
more natural functional replacement 
of the cervical esophagus than the 
jejunum. Although it behaves as an 
elastic, passive conduit, the colon inte- 
grates more satisfactorily into the 
overall swallowing action of the 
esophagus and permits the subjects to 
return to a more normal diet than is 
possible with the jejunal grafts. We 
continue to investigate other func- 
tional and morphological features 
pertaining to these two types of free 
bowel graft. 
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e Cisplatin (cis-piatinum, 100 mg/m?) 
and fluerouraci! (1000 mg/m?/d), for 120 
hours infusion every three weeks for 
three courses, produced a 93% overall 
response rate and a 54% complete clini- 
cal response at the single-institution lev- 
el. The same combination was tested in 
the Radiation Therapy Oncology Group to 
evaluate the effectiveness and feasibility 
cf this combination. An overall response 
rate cf 85% was obtained, with a 38% 
complete clinical response. Only 27 of 42 
patients completed planned surgery. 
Compiiance with chemotherapy and radia- 
ton therapy was substantially better. No 
additional morbidity after surgical resec- 
tion or postoperative radiation therapy 
was identified as secondary to the induc- 
tion chemotherapy. We conclude that the 
combination of cisplatin and fluorouracil 
infusier is effective, with high complete 
clinical response rate in patients with 
edvanced, previously untreated head and 
neck carcinoma. 

(Arck Ctolaryngel Head Neck Surg 
1987;4 13: 193-197) 


Dp many advances in surgery 
and radiation therapy, the over- 
all cure rate for advanced stage III 
and IV squamous cell carcinoma of 
the head and neck remains disap- 
pointingly low. With this in mind, 
numerous investigators have turned 
to adjuvant chemotherapy as a possi- 
ble method to increase local-regional 
control rates. Recent results, primari- 
ly from single institutions, have 
shown response rates to combination 
adjuvant chemotherapy ranging from 
50% to 100%.'? The higher response 
rates have been reported in previously 





Accepted for publication July 8, 1986. 

From the Department of Otolaryngology (Dr 
Jacobs) and the Division of Medical Oncology (Dr 
Al-Sarraf), Wayne State University, Harper- 
Grace Hospitals, Detroit; Department of Radia- 
tion Oneology, University of Colorado, Denver 
(Dr Kinzie); Radiation Therapy Oneology Group 
Headquarters, Philadelphia (Dr Pajak); Depart- 
ment of Radiation Therapy, Albert Einstein Col- 
lege of Medicine, Bronx, NY (Dr Davis); Sutter 
Community Hospital, Sacramente, Calif (Dr 
Hanks); Methodist Hospital, Peoria, Ill (Dr Wei- 
gensberg); and Department of Radiation Oncolo- 
gy, University of California at San Francisco (Dr 
Leibel). 

Read before the International Conference on 
Head and Neck Cancer, Baltimore, July 27, 
1984. 

Reprint requests to the American College of 
Radiology, 925 Chestnut St, Philadelphia, PA 
19107 (M. Kaiser). 


Arch @tolaryngol Head Neck Surg— Vol 113, Feb 1987 


untreated disease, primarily utilizing 
regimens that contain cisplatin (cis- 
platinum) in combination with other 
agents. 

There are several theoretical con- 
siderations supporting the usage of 
induction adjuvant chemotherapy be- 
fore conventional therapy. Optimal 


Table 1.—Patient Characteristics 


Characteristic Value 


Sex, No. (%) 
M 28 (67) 
F 14 (33) 
Age, y 
Range 
Median 
Mean 
Performance status, No. (%) 
90% 22 (53) 
80% 17 (41) 
70% 1 (2) 
60% 1 (2) 
50% 1 (2) 
Stage, No. (%) 
Ill 15 (36) 
IV 27 (64) 
Morphology, No. (96) 
Well differentiated 
Moderately differentiated 
Poorly differentiated 
Undifferentiated 
Site, No. (96) 
Oropharynx 
Larynx 
Oral cavity 
Hypopharynx 


8 (19) 
24 (57) 

9 (22) 

1 (2) 


10 (23) 
12 (29) 
12 (29) 

8 (19) 
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Table 2.—Tumor Staging 


Stage No. 
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Table 4.—Response Rates to 
Chemotherapy and Tumor Stage" 
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1 
1 
2 
2 
1 
0 
3 
4 
4 
6 
1 
2 
5 
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*CR indicates complete response; PR, partial 
response; NR, no response. 


exposure of the tumor to the selected 
agent is thought to occur before con- 
ventional therapy alters the blood 
supply. Other potential advantages 
include optimal nutritional and per- 
formance status, conversion of an 
unresectable lesion to a potentially 
resectable one, and eradication of dis- 
tant microscopic metastatic foci. This 
study was undertaken to establish the 
feasibility and to confirm the effec- 
tiveness of induction chemotherapy 
using fluorouracil and cisplatin before 
definitive therapy in a prospective 
multi-institution study of the Radia- 
tion Therapy Oncology Group. 


PATIENTS AND METHODS 


The eligibility criteria for patient entry 
into this prospective study were as follows: 
patients must have pathologically proved 
squamous cell carcinoma of the head and 
neck, stage III or IV (without evidence of 
distant disease); patients must have ade- 
quate renal function as demonstrated by a 
serum urea nitrogen level of 22 mg/dL (7.9 
mmol/L of urea) or less and a serum 
creatinine level of 1.5 mg/dL (130 mmol/L) 
or less and/or creatinine clearance of at 





Table 3.—Response Rates to Initial Chemotherapy by Patients’ Characteristics * 


Characteristic No. 


Morphology 
Well differentiated 


Moderately differentiated 


Poorly differentiated 

Undifferentiated 
Site 

Oropharynx 

Larynx 

Oral cavity 

Hypopharynx 





CR, % PR, % Overall, % 


* CR indicates complete response; PR, partial response; KPS, Karnofsky Performance Status. 






Tumor stage 
1-3 
4 
Node stage (96) 






2-3 
AJC stage (96) 
Hl 
IV 


Morphology 
Well and moderate 


Poor and undifferentiated 
Site 
OC and HP 5 
OP and larynx 














Table 5.—Patient Characteristics and CR to Chemotherapy" 


CR, No. PR + NR, No. P 


0-1 13 (59) 
3 (15) 




















9 .008 
















15 NS 





*CR indicates complete response; PR, partial response; NR, no response; NS, not significant; KPS, 
Karnofsky Performance Status; AJC, American Joint Commission; OC, oral cavity; HP, hypopharynx; OP, 


oropharynx. 


least 60 mL/min (1 mL/s); patients must 
demonstrate adequate bone marrow with a 
leukocyte count of 4000/mm? (4 X 10°/L) 
or higher and a platelet count of 100 x 10°/ 
mm? (100 X 10°/L) or more. All patients 
were required to sign an informed consent 
form before being placed in the study. All 
patients had their disease staged by triple 
endoscopy and were seen by a head and 
neck cancer surgeon, radiation therapist, 
and medical oncologist. The patients were 
treated with three courses of induction 
chemotherapy, consisting of cisplatin and 
fluorouracil. The dosage and schedule of 
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the chemotherapy were as follows: forced 
diuresis using 2000 mL of D;W1/2 N.S. plus 
40 mEq of potassium chloride infusion over 
24 hours before cisplatin; 12.5 g of manni- 
tol as a bolus intravenous injection just 
before cisplatin and another 25 g in 1000 
mL of D;W1/2 N.S. plus 20 mEq of potassi- 
um chloride to run over four hours imme- 
diately after cisplatin injection. Cisplatin 
(100 mg/m?) was given on day 1 and fluoro- 
uracil (1000 mg/m?) was given on days 1 
through 5 for a total 120-hour infusion. 
Antiemetics, such as prochlorperazine 25 
mg suppositories or 10 mg intramuscular- 
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Table €.— Toxic Reactions to Chemotherapy * 


Reactior None Mild Moderate Severe 96 









Table 7.— Study Compliance 


Therapy 


Chemotherapy 
One course only 


“er "POT PN "S 
Karito e E x tas o o rl 






Leukopen= 23 13 5 1 4 

36 2 3 1 1 
Anemia 27 9 5 1 3 
Stomatitis 33 3 5 1 2 
Diarrhea 38 3 1 ae 1 
Renal 37 3 1 1 1 
Phtebris 38 4 she nt 1 
Hair 40 1 1 TA 


5 
4 
6 
1 
o 
2 
[e] 
0 
5 





* NV indicates nausea and vomiting. Percentages are based on 42 patients in the study and reflect those 


patients with -ymptoms. 


ly, were given for nausea and vomiting 30 
minutes besore and every four hours after 
cisplatin administration. This treatment 
was repeased every three weeks with 
adjustments in dosage as necessary due to 
renal or hematologieal toxic reactions. Fol- 
lowing eon-letion cf chemotherapy, sur- 
gery followed by radiation therapy was 
offered to these patients. For those 
patients judged to cave unresectable dis- 
ease or wa30 refused surgery, radiation 
therapy-alcae was administered. The ther- 
apy was started four weeks following com- 
pletion of ether chemotherapy or surgery. 
Utilizing megavoltage equipment, the total 
dose to the umor volume was 5000 to 5400 
rad (50 to 54 Gy). This was fractionated 
over five to-six weeks. Dosages in margins 
and areas at high risk for failure were 
boosted to 5000 rad (60 Gy) in six to 6% 
weeks. Response rates were categorized as 
follows. Complete response (CR) was com- 
plete disappearance of all measurable 
lesions anc symptoms. Partial response 
(PR) was 30% or greater but less than 
100% reduction of the sum of the products 
of two diameters of all measurable lesions 
and the zbsence of new lesions. No 
respense was less than 50% decrease in 
clinical size of the tumor. Progression was 
greater than 50% imcrease of the sum of 
the producss of two diameters of measur- 
able lesions and/or the appearance of new 
lesions. 


STATISTICAL METHODS 


Differences in the induction CR rates 
between th- subdivisions of each pretreat- 
ment festu-e listed in Tables 1 and 2 were 
evaluated ky Fisher's exact test.? Differ- 
ences imesurvival were evaluated by a sum- 
mary -x*{(loag-rank) test.'* All the reported 
significance levels were based on a two- 
sided test. The survival curves were plotted 
as stepwise functicns using the Kaplan- 
Meier prodect-limit method’ as well as the 
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Half dose of cisplatin 
(ineligible) 
Surgery 
Resected 
Refused 
Ineligible (unresectable) 
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Months From Onset of Treatment 
Fig 1.— Overall survival for all patients entered in study. Nineteen of 42 died; two were 


unavailable for follow-up. 


95% confidence intervals at one and two 
years. Survival time was measured from 
the start of chemotherapy until death or 
the time of the last follow-up if the patient 
was alive. The survival prognosis of the 
patients who achieved an induction CR was 
compared with that of patients who did not 
achieve an induction CR. To avoid time 
biases described by Anderson et al, sur- 
vivals of the patients who achieved an 
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induction CR were compared with surviv- 
als of the patients who were alive at study 
day 105, because all the patients had 
achieved CR by that day. 


RESULTS 


Forty-two patients were entered 
into the study prospectively. The 
patient characteristics are given in 
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Table 1. The majority of the patients 
were male, with a median age of 56 
years and good performance status. 
Cases of stage IV disease accounted 
for 65% of the population, with a 
preponderance of the lesions located 
in the larynx and oropharynx (52%). 
Table 2 gives the actual TNM break- 
down of staging. All 42 patients were 
evaluated for response to chemothera- 
py, drug toxic reaction, and survival 
regardless of their compliance to mul- 
timodality treatments. 


Response to Chemotherapy 


The overall clinical response rate 
(CR+PR) was 86% (36/42). Twenty 
patients (48% ) had PR, and six (14%) 
had NR. The incidence of CR was 38% 
(16/42), despite the fact five patients 
had one course of chemotherapy and 
one received half-dose cisplatin 
because of poor renal function. The 
majority of the patients with CR (ten 
of 16) were patients with clinically 
negative necks. Site and tumor mor- 
phology did not seem to correlate 
clearly with tumor response (Tables 3 
and 4). Other factors are given in 
Table 5, with only nodal status being 
statistically significant (P < .008) asa 
predictor of complete CR to chemo- 
therapy. 


Toxic Reactions 


Drug-related toxic reaction is delin- 
eated in Table 6. Nausea and vomiting 
were the most commonly encountered 
reactions. They were experienced by 
79% (33/42) of the patients, with 62% 
(26/42) experiencing moderate to 
severe symptoms. Reversible leukope- 
nia was encountered in 45% (19/42) of 
the patients. No life-threatening toxic 
reaction secondary to the chemother- 
apy was encountered. 


Compliance 


Table 7 gives patient compliance 
with subsequent therapy. The majori- 
ty of patients (36 of 42) had completed 
all three courses of chemotherapy. 
Only 27 of the patients completed the 
recommended surgery. Of the 16 
patients who obtained a CR to induc- 
tion chemotherapy, nine subsequently 
refused recommended surgery. Two of 
seven patients who had clinical CR 
were found histologically to have CR 
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Fig 2.— Survival of all patients alive at 105 days and beyond, by induction response category. 
Four of 16 patients with complete response (solid line) died; 13 of 20 with partial response 
(evenly broken line) died; four of six with no response (unevenly broken line) died. 


after surgery. Three patients had un- 
resectable disease and are ineligible 
for this study, and two patients who 
had resection had tumor identified at 
the surgical margins. The majority of 
the patients successfully completed 
the planned radiation therapy. 


Survival 


With the minimum follow-up of two 
years for each patient, 19 patients 
died at two years; 18 died of cancer, 13 
of these with local-regional recur- 
rence, three of distant metastases, one 
of both, and one of cancer of the 
esophagus (second primary). The 19th 
patient died, with no evidence of dis- 
ease, of unknown causes, and two 
patients were unavailable for follow- 
up. The overall survival is shown in 
Fig 1. Figure 2 shows the survival 
according to response to initial che- 
motherapy regardless of the subse- 
quent definitive treatments, and Fig 3 
shows the survival of a clinical CR to 
initial chemotherapy. 
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COMMENT 


Effective chemotherapy as judged 
solely by response rates exists for 
head and neck squamous cell carcino- 
ma. In this prospective multi-institu- 
tion study, a response rate of 86% 
(CR+PR) was achieved. All patients 
entered were evaluated for response 
and toxic reactions regardless of their 
eligibility and compliance to the 
design of the study. This confirms the 
response rates reported by many sin- 
gle-institution studies in similar pop- 
ulations."? The response rate 
achieved in this study appears to be 
independent of tumor morphology and 
site. Baker et al, in reporting prelim- 
inary results of the Head and Neck 
Contract Program, also failed to docu- 
ment a correlation between tumor 
morphology, site, and response to che- 
motherapy. There was, however, a 
suggestion in their study of an 
improved response to chemotherapy 
with lesions located in the retromolar 
trigone area. There were too few 
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Months From Onset of Treatment 
Fig 3.— Survival of patients alive at 105 days and beyond, by complete response (solid line) vs 
partial orm response (broken line) to chemotherapy. Four of 16 with complete response died; 
17 of 26 wh partial or no response died (P = .01). 


patients in cur study with lesions of 
the retromolar trigone area to con- 
firm that finding. The majority of 
patients with NR or PR to chemother- 
apy had 33 nodal involvement. This 
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observation of increased difficulty in 
obtaining CR in patients with 
advanced neck disease was also noted 
by Baker and his colleagues" and by 
other investigators.'*° 
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Survival appeared to be related to 
type of response to induction chemo- 
therapy (Figs 2 and 3) independent of 
the subsequent, definitive treatment 
of surgery and/or radiation. This con- 
firmed previous single-institution re- 
ports.*° 

The toxic reaction associated with 
induction chemotherapy appears to be 
acceptable, with the majority of 
patients experiencing nausea, vomit- 
ing, and reversible leukopenia. No 
delay in conventional treatment 
occurred secondary to complications 
resulting from the chemotherapy. 

Compliance with further conven- 
tional therapy appears to decrease as 
the CR rate increases. Ten patients 
refused surgery, and nine of them 
experienced clinical CR. With the cos- 
metic and functional problems associ- 
ated with surgery in the head and 
neck area, patient refusal has always 
been a significant problem. Given the 
apparent tumor response to chemo- 
therapy, the problem with patient 
compliance appears to become even 
more severe. Unfortunately, the 
shortcomings of the clinical examina- 
tion to determine the presence or 
absence of the tumor are well docu- 
mented. The majority of patients with 
CR to chemotherapy will still exhibit 
tumor on pathological examination of 
surgical specimens.'? The failure to 
complete the surgical modality would 
have to be regarded as not in the 
patient’s best interest at this time. 
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Clinical Notes 


An Unusual Complication of Tracheostomy 


Michael J. Sullivan, MD; David B. Hom, MD; Peter P. Passamani, MD; Michael A. DiPietro, MD 


e Synthetic pediatric tracheostomy 
tubes have been a major advance for both 
short- and long-term airway support. We 
present a late complication from the use 
of a Shiley silicone pediatric tracheosto- 
my tube (Silastic), and its radiologic man- 
ifestations. To our knowledge, this com- 
plication has not been previously re- 
ported. 

(Arch Otolaryngol Head Neck Surg 
1987;113:198-199) 


Ws the advent of synthetic pedi- 
atric tracheostomy tubes in the 
1960s, many of the previously re- 
ported complications associated with 
tracheostomy tube care and manage- 
ment have decreased. Shiley trache- 
ostomy tubes (Silastic No. 3) are made 
of a durable silicone rubber that is 
soft, flexible, and nonreactive. This 
material gives a smooth surface that 
decreases the amount of mucous plug- 
ging and facilitates suctioning. In 
spite of the advantages of the synthet- 
ic tracheostomy tubes for short- and 
long-term airway support, tracheosto- 
my in the pediatric population contin- 
ues to be associated with significant 
morbidity and mortality. Reported 
complication rates vary from 7% to 
4896 .'? 
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Complications associated with me- 
chanical disruption of tracheostomy 
tubes have been described.^* These 
complications have all involved metal 
tracheostomy tubes in the adult popu- 
lation. In this article, we describe a 
similar complication involving a Shi- 
ley silicone tracheostomy tube in a 
pediatric patient. 


REPORT OF A CASE 


Our patient is a 4-year-old boy with C4-5 
quadriplegia as a result of brain injury at 
the time of birth. He is tracheostomy 
dependent and requires occasional ventila- 


Fig 1.—Roentgenogram of defective trache- 
ostomy tube. Arrows indicate lucency com- 
pletely outlining cannula in phlange. 
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tory support, especially at night. His tra- 
cheostomy tube had been well tolerated, 
without complications. 

On Jan 16, 1985, while a patient at the 
University of Michigan's Mott Children's 
Hospital, Ann Arbor, he suddenly devel- 
oped respiratory distress while receiving a 
routine jejunostomy feeding. Several 
attempts at suctioning the tracheostomy 
tube were unsuccessful, and the suction 
catheter was met by resistance after being 
passed for a distance of approximately 3 
cm. An attempt to change his Shiley tra- 
cheostomy tube revealed complete separa- 
tion of the tube phlange and cannula. The 
cannula had apparently passed into the 


Fig 2.—Roentgenogram of normal trache- 
ostomy tube. Arrow indicates lucency at base, 
but there is no lucency that parallels axis of 
cannula. 





Tracheostomy— Sullivan et al 





trachea, although it was not visible 
through the tracheostomy stoma. The 
patient was ventilating adequately at the 
time he was seen by the University’s Oto- 
laryngolozy Service but demonstrated 
increasing airway compromise. He was 
immediately moved to the operating room, 
and the tracheal fereign body was removed 
through the stoma using a 3.0-mm fiberop- 
tic rigid brenchoscope (Storz) and grasping 
ferceps. 

After removal of the cannula, complete 
bronchoscopy revealed no tracheal injury. 
The tracheestomy tube was replaced, and 
the child suffered no untoward sequelae 
from the ncident. 


COMMENT 

This article illustrates a complica- 
tion associated with a Shiley silicone 
pediatric tracheostomy tube, which, 
to our knowledge, has been previously 
unreported. The tube is made of two 
separate parts, the cannula and 
phlange, which are fused by a chemi- 
cal reaction and function as a single 
unit. The area of fusion was apparent- 
ly defective in this case, allowing com- 
plete separation of the two units. 
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All previously reported cases of tra- 
cheostomy tube disruption have 
involved metal tubes in adults. The 
patients described tolerated the for- 
eign body for a variable period of time 
without airway compromise. In our 
patient, airway compromise began 
immediately after disruption, as 
might be expected due to the smaller 
size of the pediatric trachea. The tra- 
cheostomy tube cannula was removed 
using a 3.0-mm fiberoptic rigid bron- 
choscope. This allowed ventilation of 
the patient through the bronchoscope 
while the foreign body was removed. 
After a foreign body is removed, the 
area involved should always be reex- 
amined for injury and to ensure that 
all foreign material has been com- 
pletely removed. 

Coincidentally, five days prior to 
the event, our patient had a lateral 
chest roentgenogram. On review of 
the roentgenogram, an area of lucency 
was seen that completely outlined the 
cannula in the phlange (Fig 1). Roent- 
genographic examination was later 
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performed on several nondefective 
tracheostomy tubes, and, although a 
line of lucency was seen at the base 
where the cannula inserts into the 
phlange, lucencies that parallel the 
axis of the cannula were not visible 
(Fig 2). 

A chest roentgenogram should 
always be obtained following trache- 
ostomy placement to evaluate both 
tube position and to rule out other 
postoperative complications, includ- 
ing pneumothorax. We feel that a 
roentgenographic lucency, both at the 
base and paralleling the axis of the 
cannula, may be an important sign 
indicating a defective tube. If a lucen- 
cy is seen outlining the cannula, the 
tube should be carefully removed and 
replaced by a new tube. 

In conclusion, we present a previ- 
ously unreported late complication 
related to the use of a Shiley silicone 
pediatric tracheostomy tube. The 
roentgenographic lucency described 
here may suggest a defective tube that 
should be replaced. 
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Endodermal Sinus Tumor 
(Yolk Sac Tumor) of the Ear 


Robert J. Stanley, MD; Bernd W. Scheithauer, MD; Elizabeth I. Thompson, MD; 
David B. Kispert, MD; Louis H. Weiland, MD; Bruce W. Pearson, MD 


e Endodermal sinus tumors (yolk sac 
tumors) are malignant germ cell tumors 
that usually arise in the gonads. We report 
what is, to our knowledge, the first known 
case of an endodermal sinus tumor of the 
ear. The tumor was present in a develop- 
mentally delayed child with an abnormal 
temporal bone and exhibited histopatho- 
logic and immunocytochemical features 
identical to those of endodermal sinus 
tumors of gonadal origin. The tumor 
resolved after chemotherapy, and the 
patient remained alive without evidence 
of disease at the time of this writing. The 
purpose of this report is to add a rare 
tumor to the differential diagnosis of neo- 
plasms of the ear in children and to famil- 
iarize otorhinolaryngologists and head 
and neck surgeons with its pathologic 
features and clinical management. 

(Arch Otolaryngol Head Neck Surg 
1987;113:200-203) 
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E ndodermal sinus tumors (yolk sac 
tumors) are malignant germ cell 
tumors in which neoplastic germ cells 
differentiate into extraembryonic 
structures and may contain cysts 
resembling yolk sac vesicles. These 
rare neoplasms usually arise in the 
ovary and testis, although they have 
been discovered in such midline extra- 
gonadal sites as the retroperitoneum, 
sacrococcygeal area, anterior medias- 
tinum, and vagina.' Several cases of 
endodermal sinus tumors arising 
intracranially have also been re- 
ported, especially in or near the pineal 
gland.'? However, we are unaware of 
any previous cases of this neoplasm 
arising in the ear. 

We report what is, to our knowl- 
edge, the first known case of an endo- 
dermal sinus tumor of the ear. This 
lesion exhibited histopathologic and 
immunocytochemical features identi- 
cal to endodermal sinus tumors of 
gonadal origin. The purpose of this 
report is to add a rare tumor to the 
differential diagnosis of neoplasms of 
the ear in children and to familiarize 
otorhinolaryngologists and head and 
neck surgeons with its pathologic fea- 
tures and clinical management. 


REPORT OF A CASE 


In May 1982, an apparently normal girl 
was born to a 32-year-old woman (gravida 
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4, para 3) after a normal pregnancy, labor, 
and delivery. By September 1982, however, 
salaam-type seizures developed, and facial 
asymmetry and a left postauricular "skin 
pit" were noted. A computed tomographic 
scan of the head revealed an zbnormal left 
petrous bone with a fissure extending to 
the “pit” behind the left ear. An electroen- 
cephalogram showed a left-sided focus. 
The skin pit was surgically closed. 

The child subsequently exhibited 
marked mental and motor developmental 
delay and poorly controled seizures 
despite treatment with phenytoin sodium, 
phenobarbital sodium, and carbamazepine. 
In November 1983, pressure-equalizing 
(myringotomy) tubes were placed for 
serous otitis media. No other abnormali- 
ties were noted at this time. In December 
1983, however, progressive left-sided facial 
paralysis developed, and four months later, 
a bleeding polypoid mass in the left exter- 
nal auditory canal was noted. The left 
pinna was elevated from the side of the 
head by a soft-tissue mass that had 
increased 25% in size in one week. 

Initial interpretation of a biopsy speci- 
men of the polypoid mass was that of an 
unusual adenocarcinoma, pernaps of ceru- 
minous gland origin. Microscopic slides 
and tissue blocks were sent to the Mayo 
Clinic, Rochester, Minn, where pure endo- 
dermal sinus tumor (yolk sac tumor) was 
diagnosed. The child was subsequently 
transferred to St Jude Children’s Research 
Hospital, Memphis. 

Physical examination revealed a hypo- 
tonic, mentally retarded, and motor- 
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retardedchild-who favored an opisthotonic 
posture. Except for the left ear and left 
peripheral sewenth nerve palsy. results of 
the physieal examination were normal. 
The value for a-fetoprotein was 7850 IU/ 
mL (normal, <15 IU/mL), but the values 
for 8-human chorionic gonadotropin and 
carcinoembryonic antigen were normal 
(<5 IU/L and <5 ng/mL, respectively). 
The results of urinalysis and serum chem- 
istry, liver function, coagulation, and 





Fig 1.—Computed tomographic scan shows 
soft-tissue mass filling left external canal and 
middle ear cavity (arrow) and lytic destruction 
involving left mastoid bore (double arrow). 


hematologic studies were normal. 

A computed tomographic scan of the 
head and neck with enhancement demon- 
strated a 3-cm mass that was isodense with 
muscle in and about the left temporal bone 
and displaced the parotid gland anteriorly. 
There was lytic destruction of the mastoid 
tip and anterior external auditory canal 
wall with soft-tissue opacification of the 
external canal, middle ear, and mastoid air 
cells (Fig 1). The ossicles in the left middle 
ear appeared intact. There was no evidence 
of lymph node or intracranial invoivement. 
Incidentally noted were a left petrous bone 
fissure posterior and superior to the pinna 
and a 1.5-cm, thin-walled, hypodense mass 
in the submandibular region consistent 
with a branchial cleft cyst. 

Chest roentgenograms and computed 
tomographic scans of the chest, abdomen, 
brain, and pelvis were normal. A liver scan 
was normal, and a technetium bone scan 
revealed increased uptake only in the area 
of tumefaction. Retrospective examination 
of the computed tomographic scan of the 
head obtained in 1982 revealed no evidence 
of tumor but did demonstrate a congenital- 
ly abnormal left temporal bone. 

The patient was entered into the St Jude 
Germ Cell Tumor Protocol and received 
cycles of cyclophosphamide, vincristine 
sulfate, and dactinomycin that were alter- 
nated with cycles of cisplatin, vinblastine 
sulfate, and bleomycin sulfate. (These two 


combinations were chosen because each 
has shown activity against endodermal 
and other germ cell tumors. Responses to 
each have often been partial, and the two 
regimens are alternated in the hope of 
achieving complete remissions.) Her tumor 
began to regress with administration of 
the first cycle; after four cycles, her a- 
fetoprotein level was normal. Diagnostic 
imaging studies showed complete resolu- 
tion of the tumor, and biopsy specimens 
were negative for neoplasm. The patient’s 
facial paralysis improved but did not com- 
pletely resolve. At the time of this writing, 
she remained in complete clinical remis- 
sion without therapy 15 months after diag- 
nosis. 


HISTOPATHOLOGIC FINDINGS 


The tumor exhibited the typical 
morphologic traits of an endodermal 
sinus tumor (yolk sac tumor) (Fig 2, 
left). No other germ cell elements (eg, 
embryonal carcinoma or teratoma) 
were present. The tumor cells were 
arranged in a reticular pattern 
around vesicular or cystic spaces. 
Mitotic figures were frequent. One 
poorly formed, characteristic Schil- 
ler-Duvall body (a structure that con- 
sists of a mesenchyme-surrounded 
vessel that is, in turn, ensheathed by 


Fig 2.—Left. Tumor cells in reticular pattern around cystic spaces (hematoxylin-eosin, X320). Right, Schiller-Duvall body: 
mesenchyme-surrounded vessel (arrow) ensheathed by neoplastic cells (double arrows) inserted within a cystic space 


(hematoxylin-eosin, X400). 
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palisaded columnar neoplastic cells 
and is usually inserted within a cystic 
space lined by flattened neoplastic 
cells) was present (Fig 2, right). 
Intracellular and extracellular eo- 
sinophilie periodic acid-Schiff-posi- 
tive, diastase-resistant globules were 
present (Fig 3, left). Tumor epithelial 
cells and free globules each exhibited 
strongly positive a-fetoprotein immu- 
noreactivity (Fig 3, right). 


COMMENT 


Endodermal sinus tumors (yolk sac 
tumors) are rare malignant germ cell 
neoplasms that represent a selective 
overgrowth of yolk sac endoderm 
associated with extraembryonic 
mesoblast. They usually arise in 
gonadal sites. The World Health 
Organization monograph Histological 
Typing of Ovarian Tumours defines 
them as tumors “characterized by the 
presence of a loose vacuolated net- 
work of embryonal cells, distinctive 
perivascular structures resembling 
the endodermal sinuses of the rat 
placenta, and both intracellular and 
extracellular hyaline globules giving a 
positive periodic acid-Schiff reac- 
tion."^ They are similar morphologi- 
cally to the most common primitive 
testicular germ cell tumors of infants 
and young children, also known as 
infantile embryonal carcinoma and 
orchioblastoma.° 
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More than 150 cases of ovarian 
endodermal sinus tumors have been 
reported, and they accounted for 22% 
of the primitive ovarian germ cell 
tumors at the Armed Forces Institute 
of Pathology.’ In contrast to testicular 
lesions, ovarian tumors occur most 
commonly during the second and 
third decades of life, although they 
have been noted? in patients as young 
as 13 months. Patients with endoder- 
mal sinus tumors of the third ventri- 
cle region generally range from 11 to 
20 years of age.’ 

The normal presence of germ cells 
in testicular and ovarian sites evi- 
dently accounts for the occurrence of 
gonadal endodermal sinus tumors, but 
the occurrence of these neoplasms in 
extragonadal sites is more difficult to 
explain. Ectopic germinal tumors gen- 
erally have a midline origin—the 
tumor we report herein is a distinct 
exception to this generality. This 
paramedian position suggests that 
germinal tumors may be related to 
disturbances in the region of the 
primitive streak’? or to remnants of 
the midline germinal ridges.‘ 

Gonzalez-Crussi’ listed six modern 
theories regarding the histogenesis of 
teratomas (which are also germ cell 
tumors), and a reasonable assumption 
is that some of these might also 
explain the occurrence of endodermal 
sinus tumors. In addition to the germ 


cell theory alluded to above, these 
theories include the following: (1) an 
“embryonic cell” theory, in which 
such foci may escape the influence of 
the primary organizer; (2) an “ex- 
traembryonic cell” theory, supported 
in part by evidence that yolk sac car- 
cinomas could be experimentally 
induced in utero by murine sarcoma 
virus’; (3) a "stem cell” theory; (4) an 
origin from "included" (ie, conjoined) 
twins; and (5) an origin from different 
cell types and by a different pathogen- 
esis, depending on the site of origin. 

Although the exact histogenesis of 
this particular neoplasm can never be 
known, it is of interest that it arose in 
a developmentally delayed child with 
a congenitally abnormal temporal 
bone. The association of similar 
tumors with such congenital anoma- 
lies seems clear. One series of 85 
benign and malignant childhood tera- 
tomas showed associated congenital 
anomalies in 9.4%’; diastematomyelia 
has been associated with teratomas,!? 
and germinomas have been associated 
with Klinefelter's syndrome? Mani- 
glia et al" also described a patient 
with trisomy 13-15 who had a large 
teratoma in the internal auditory 
canal. 

The diagnosis of endodermal sinus 
tumor (and especially its differentia- 
tion from embryonal carcinoma) 
requires the presence of endodermal 


Fig 3.—Left, Eosinophilic periodic acid-Schiff-positive, diastase-resistant globules (arrows) (periodic acid-Schiff, 
X340). Right, Positive a-fetoprotein immunoreactivity (a-fetoprotein immunoperoxidase technique, X340). 
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sinuses (Sehiller-Duvall bodies) and 
extracellular or intraeellular periodic 
acid-Schiff-positive, diastase-resis- 
tant globules that show positive 
immunoreactivity for a-fetoprotein. 
a,-Antitrypsin (like c-fetoprotein, it 
is known to exist in yolk sac epitheli- 
um) is also present in tumor eells and 
hyaline bodies. 

The differential diagnosis of such a 
mass lesion of the ear in infants 
includes two groups of entities. First 
are the lesions most commonly found 
in this site, such as embryonal rhab- 
domyosarcoma, histiocytosis X, neu- 
ral tumors, congenital cholesteatoma, 
meningocele, encephalocele, “glioma,” 
dermoid cysts, leukemia, lymphoma, 
meningioma, or hemangioma. Second 
are the neoplasms that are histopath- 
olegically similar to zhe endodermal 
sinus tumer (and thus may be con- 
fused with it), such as embryonal 
carcinoma, polyembryoma, dysgermi- 
noma, «horiocarcinoma, clear cell 
(mesonephroid) carcinoma, teratomas 
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Coulson WF (ed): Surgical Pathology. Philadel- 
phia, JB Lippincott, 1978, p 718. 

2. Rubinstein LJ: Tumors of the Central Ner- 
vous System. Atlas of Tumor Pathology, Armed 
Forces Institute of Pathology, 1972, ser 2, fasc 6, 
pp 270, 2785, 277. 

3. Prioleau G, Wilson CE. Endodermal sinus 
tumor of the pineal region: Case report. Cancer 
1976;38:2489-2493. 

4. Serov SF, Scully RE, Sobin LH: Histological 
Typing of Ovarian Tumonrs. Geneva, World 
Health Organization, 1973, p 47. 


(benign and malignant), mixed forms, 
and undifferentiated carcinomas. The 
serum a-fetoprotein level is elevated 
in most cases of endodermal sinus 
tumor.’ This antigen and a;-an-itryp- 
sin may be useful tumor markers; 
both for supporting the diagnosis and 
for monitoring therapy.’ 

Because this case is, to our knowl- 
edge, the only known one of encoder- 
mal sinus tumor of the ear, no definite 
conclusions can be reached regarding 
a recommended treatment regimen. 
In view of the striking histologic sim- 
ilarity of extragonadal yolk sac 
tumors to their gonadal counterparts, 
however, perhaps some analogies can 
be made. After surgical treatment 
alone, almost all patients with ovari- 
an disease have died of recurrence, 
usually within a year.’ Radiation ther- 
apy has not seemed to improve these 
results and chemotherapy seems to 
be more effective for the treatment of 
gonadal germ cell tumors.’ According 
to Scully,’ “the modern management 
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of the patient with an [ovarian] endo- 
dermal sinus tumor is surgical remov- 
al followed by chemotherapy.” Opti- 
mal treatment of a similar head and 
neck lesion is then, perhaps, nonmuti- 
lative surgical extirpation (if possible) 
followed by chemotherapy. In “unre- 
sectable” lesions, biopsy, chemothera- 
py (with or without radiotherapy), 
and possible later definitive operation 
would seem reasonable. Because our 
patient's tumor was in a critical site 
and not amenable to nonmutilative 
surgery, she did not have surgery as 
part of her management. 

Newer regimens of chemotherapy 
after initial operation have offered 
promise of increased survival for 
patients with endodermal sinus 
tumors, whereas the prognosis for all 
sites was previously very poor. It is 
gratifying that our patient, despite 
disease in a critical site, was alive 
without evidence of recurrent or 
residual disease 15 months after the 
initial diagnosis of her neoplasm. 
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Bacterial Tracheitis in Adults 


Jonas T. Johnson, MD, Stephen L. Liston, MD 


e Bacterial tracheitis is characterized 
by acute upper airway obstruction in 
which indirect laryngoscopy is normal. 
Roentgenograms reveal an irregular tra- 
cheal air column. Endoscopic evaluation 
demonstrates a normal supraglottic and 
glottic larynx with purulent debris, muco- 
sal ulcerations, and edema of the subglot- 
tic larynx and trachea. To our knowledge, 
this entity has not been previously 
described in an adult. We report herein 
three cases of bacterial tracheitis in 
adults. 

(Arch Otolaryngol Head Neck Surg 
1987; 113:204-205) 


e uo upper airway obstructive dis- 
ease due to infection is unusual 
in the adult population. Bacterial tra- 
cheitis, which is an acute infectious 
upper airway obstructive disease with 
features common to both croup and 
epiglottis, has recently been described 
in the pediatric population. 

Bacterial tracheitis is characterized 
by upper airway obstruction associat- 
ed with normal laryngoscopy. The 
presenting symptoms are inspiratory 
stridor and air hunger. Examination 
of the larynx shows no abnormalities. 
Roentgenograms may reveal an irreg- 
ular tracheal air column with “cloud- 
ing." Endoscopic evaluation demon- 
strates a normal supraglottic and 
glottic larynx with purulent debris, 
mucosal ulcerations, and edema of the 
subglottic larynx and trachea. 

Review of the literature suggests 
that this is not a new syndrome. The 
lack of standard nomenclature has 
precipitated this confusion. Neffson' 
described a syndrome similar to bac- 
terial tracheitis in 1944. Severe respi- 
ratory stridor followed a crouplike 
illness. Purulent secretions yielded 
either hemolytic streptococci or Hae- 
mophilus influenzae. Rabe^* subse- 
quently published a series of articles 
describing infectious airway obstruc- 
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tion. He described diphtheritic croup, 
H influenzae croup, and “viral” croup. 
He divided the viral croup group 
according to the level of obstruction. 
Some of these patients demonstrated 
subglottic obstruction. Rabe felt this 
last category was due to viruses, 
because he and others were unable to 
consistently isolate bacterial patho- 
gens from these patients. 

Jones et al’ reintroduced the con- 
cept of bacterial tracheitis. They state 
that previous studies may have under- 
estimated the role of bacteria in the 
role of croup syndrome. Others have 
subsequently confirmed the presence 
of this entity in children. Other 
reports in the literature regularly 
demonstrate the association of patho- 
logic bacteria in this entity." To date, 
the recognition of acute bacterial tra- 
cheitis has been limited to the pediat- 
ric population.'^ We report herein bac- 
terial tracheitis in three adults. 


REPORT OF CASES 


CasE 1.—An 18-year-old woman pre- 
sented with tachypnea and inspiratory 
stridor. The patient had experienced a 
progressively sore throat with mild dys- 
phasia in the preceding 48 hours. During 
the afternoon of admission, the symptoms 
had been progressive. There was no cough 
or wheeze. A low-grade fever was docu- 
mented at the student health center earlier 
in the day. There was no history of neck 
trauma, foreign body aspiration, or previ- 
ous asthma or croup attacks. 

On admission, physical examination 
revealed a slender woman with slight 
tachypnea (24/min) at rest. Audible inspi- 
ratory stidor was present with no retrac- 
tions. The patient’s temperature was 37°C 
(98.7°F). Indirect laryngoscopy revealed a 
normal epiglottis and true vocal cords with 
normal mobility and an adequate glottic 
airway. The immediate subglottic airway 
was noted to be edematous, with a thick 
exudative material coating the tracheal 
walls. Findings from roentgenographic 
examination of the neck were interpreted 
as normal. However, reevaluation at a lat- 
er date demonstrated slight clouding of the 
proximal tracheal air column. A chest 
roentgenogram was normal. 

The patient was admitted for observa- 
tion and therapy. A regimen of racemic 
epinephrine (0.5 mL) in 3 mL of normal 
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saline delivered as an inhalant was initi- 
ated on admission and was administered 
three subsequent times during the first 12 
hours of hospitalization. Air was humidi- 
fied via a face mask. The patient's clinical 
situation rapidly improved over the next 36 
hours. Clinical examination demonstrated 
resolution of stridor, with a return to 
normal appearance of the subglottic tra- 
chea. The patient was discharged. Outpa- 
tient follow-up demonstrated no sequelae. 

CASE 2.— A 25-year-old woman presented 
with a 48-hour history of progressive 
shortness of breath. Four days prior to 
admission, the patient developed a sore 
throat, low-grade fever, and progressive 
malaise. Other family members had simi- 
lar symptomatology but lacked the airway 
obstruction. There was no history of laryn- 
geal trauma, previous intubation, or croup. 
Physical examination showed the patient 
to be in overt respiratory distress, with a 
respiratory rate of 30/min and audible 
stridor. Her temperature was 40°C 
(104°F). There was no cyanosis. Evaluation 
with a flexible fiberoptic laryngoscope 
demonstrated normal supraglottie struc- 
tures with mobile, normal-appearing vocal 
cords. Mucoid secretions were seen arising 
from the subglottic region. The patient’s 
lungs were clear. A lateral roentgenogram 
of the cervical airway demonstrated cloud- 
ing of the subglottic airway (Fig 1), with 
irregularity of the air column. The chest 
roentgenogram was normal. 

The patient was treated with humidifi- 
cation, supplementary oxygen, and racemic 
epinephrine by nebulizer. Intravenous 
cefotaxime sodium therapy was initiated. 
By the following morning, the patient was 
comfortable, with no audible stridor. A 
throat culture demonstrated Streptococcus 
viridans. A blood culture was sterile. Sub- 
sequent outpatient follow-up demon- 
strated that the patient had returned 
entirely to normal. 

CASE 3.—A 41-year-old woman with dif- 
ficulty in breathing and stridor was seen in 
the emergency room in December 1982. A 
lateral soft-tissue roentgenogram of her 
neck demonstrated a subglottic mass. A 
tracheotomy was performed. A biopsy 
specimen from the mass determined it to 
be adenocarcinoma, which was subse- 
quently removed endoscopically. A course 
of postoperative radiation therapy was 
administered to the subglottic larynx (to- 
tal dose, 7000 rad [70 Gy]). 

The patient remained well for seven 
months but then returned to the emergen- 
cy room with stridor and severe respirato- 
ry diffieulties. Lateral soft-tissue roent- 
genograms of the neck were repeated and 
showed no tumor (Fig 2). A tracheotomy 
was performed, followed by a bronchosco- 
py, which showed that the subglottic lar- 
ynx was extremely edematous and covered 
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Fig 1.—Latera! roentgenogram demonstrates hazy quality of subglottic airway and moderate 


narrowing ct its diameter. 


with thick, yellow, purulent material. The 
appearanee wes identical to that of bacte- 
rial tracheitis in children. The purulent 
material was débridec. Culture of this 
material yielded Stapizylococcus aureus. 
Treatment with intravenous cephalothin 
sodium was begun. After three days, this 
was changed to oral cephalexin. The 
patient reeevered satisfactorily. Results of 
a bronchoscopy and a biopsy showed no 
recurrenee of her tumor. The tracheotomy 
tube was r«moved. 

Four menths later, a similar episode 
occurred, which was due to staphylococcal 
infection. At this time, the tracheotomy 
tube was reinserted, and since then, the 
patient has been using a valve tracheotomy 
tube. There has been no recurrence of a 
tumor to date. It is assumed that the 
radiation therapy led 5o deereased resis- 
tance of the subglottic area te staphylococ- 
cal infection. 


COMMENT 


Bacterial tracheitis appears to be a 
distinct entity. The disease may 
present ‘rom early infancy into adult- 
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hood. Life-threatening airway ob- 
struction develops rapidly. The site of 
the obstruction may not be visualized 
by standard laryngoscopy. Pathologic 
bacteria, most commonly S aureus, 
are frequently cultured. Staphylococ- 
cus aureus was identified in one 
patient’s culture, while another 
patient's culture demonstratec S viri- 
dans. Patient 1 was treated empirical- 
ly, and no material was submitted to 
bacteriology. 

It has been speculated that bacteri- 
al tracheitis may be the result of 
bacterial superinfection of a viral ill- 
ness. Edwards et al? present two 
cases that meet the clinical criteria 
for bacterial tracheitis. Both viral and 
bacterial pathogens were demon- 
strated. Others have identifiec bacte- 
ria in patients meeting the clinical 
criteria.“ 

The potential for life-threatening 
airway obstruction has been clearly 
demonstrated in the pediatric popula- 
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Fig 2.—Lateral roentgenogram more clearly 
demonstrates clouding of subglottic airway 
with irregular border. 


tion.*5 It is incumbent that the physi- 
cian involved in the management of 
airway obstruction be cognizant of 
this entity and be prepared to fully 
evaluate and treat affected patients. 

We speculate that the larger caliber 
of the adult airway permitted the 
successful conservative therapy of our 
first two patients. A tracheotomy 
tube was required in the patient in 
whom prior surgery and irradiation 
had compromised the trachea. 

We recommend that when bacterial 
tracheitis is suspected the diagnosis 
should be pursued roentgenographi- 
cally and endoscopically. Subsequent 
treatment should include aggressive 
suctioning and careful monitoring of 
the airway in an intensive care set- 
ting. A tracheal specimen should be 
obtained for Gram’s stain and bacte- 
riologic studies. An appropriate anti- 
microbial agent should be adminis- 
tered. Intervention with tracheotomy 
may be necessary in some cases. 
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A 57-year-old man presented with 
an asymptomatic mass at the anterior 
midline of the neck. Although the 
mass had been present for four years, 
it had only enlarged during the previ- 
ous four months. There were no symp- 
toms of hoarseness, dysphagia, or 
weight loss. 

Physical examination revealed a 
mass, 4 X 5 em, in the anterior mid- 
line of the neck, overlying the superior 
aspect of the thyroid cartilage. The 


PATHOLOGIC QUIZ CASE 1 


Barry Kimberley, MD; James Cohen, MD, PhD; 


Irene Posalsky, MD, Minneapolis 


thyroid gland was normal to palpa- 
tion and was separate from the mass. 
The remaining examination of the 
head and neck was unremarkable. 
Aspiration from the mass produced 8 
mL of yellow fluid and a reduction in 
size, but not disappearance of the 
mass. Histocytologic examination of 
the fluid revealed malignant cells. A 
technetium Tc 99m thyroid scan 
showed no increased uptake by the 
neck mass itself. 


PATHOLOGIC QUIZ CASE 2 


At surgery, a 4 X 5-cm cystic mass 
was found overlying the superior bor- 
der of the thyroid cartilage and body 
of the hyoid, and it was attached to a 
pedicle that ran toward the base of 
the tongue. The mass, its pedicle, and 
the body of the hyoid were resected en 
bloc. The gross and microscopic 
appearance is shown in Figs 1 through 
3. 

What is your diagnosis? 


William H. Leyva, MD, Douglas R. Gnepp, MD, St Louis 


A 49-year-old man presented with a 
five-year history of progressive anos- 
mia. He was evaluated by a neurolo- 
gist two years earlier, but the neuro- 
logic examination, electroencephalo- 
gram, and computed tomographic 
scan of the head were all normal. An 
ear, nose, and throat consultant also 
found no abnormality at that time. 

Results of a physical examination 
from the most recent admission 
revealed a deviated nasal septum, and 


a small polypoid mass in the right 
nasal cavity. The remainder of the 
examination was unremarkable. Si- 
nus roentgenograms showed oblitera- 
tion of the frontal and right ethmoid 
sinuses. A computed tomographic 
scan of the head demonstrated a soft- 
tissue mass involving bilateral nasal 
conchae, ethmoid sinuses, and orbits. 
There was also involvement of the 
right maxillary sinus, the right sphe- 
noid sinus, and the anterior cranial 
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fossa (Fig 1). Biopsy specimens were 
obtained from the nasal mass. A cere- 
bral angiogram showed a hypervascu- 
lar mass in the midline above and 
below the floor of the anterior cranial 
fossa. 

The mass was removed in multiple 
fragments through a right lateral rhi- 
notomy, radical sphenoethmoidecto- 
my, right medial orbital wall resec- 
tion, and bifrontal craniotomy. 

What is your diagnosis? 


Resident's Page 


PATHOLOGIC QUIZ CASE 1 
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Pathologic Diagnosis: Papillary 
thyroid carcinoma within a thyroglos- 
sal duct cyst. 

Cysts of the thyroglossal duct are 
the second most common lesions of 
the anterior midline neck, with only 
enlarged lymph nodes being more 
prevalent. These cysts are embryo- 
logic anomalies arising from rem- 
nants of the duct left by the descent of 
the developing thyroid gland. Carci- 
noma within cysts of the thyroglossal 
duct has been reported to occur in 1% 
of these cysts. In 77 reported cases of 
carcinoma within a thyroglossal duct 
cyst, histologic examination showed 
papillary thyroid carcinoma in 8645, 
follicular thyroid carcinoma in 1%, 
mixed papillary/follicular carcinoma 
in 4%, and squamous cell carcinoma 
in 7%. Thyroglossal duct cysts, 
whether benign or malignant, present 
as a movable midline mass. The 
majority are located below the hyoid 
bone, yet they can occur anywhere 
along the embryologic tract from the 
foramen cecum of the tongue to the 
suprasternal area.’ There are no 
unique features that distinguish the 
malignant form of the cyst from the 
benign, hence the diagnosis of malig- 
nancy is usually a postoperative 
pathologic finding. Histocytologic ex- 
amination of the needle aspirate diag- 
nosed malignancy preoperatively. 

In general, fluid from a thyroglos- 
sal ductal cyst is mucoid, gelatinous, 
or purulent with a yellowish to brown 
color. The lining of the cyst is usually 
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formed by simple columnar epitheli- 
um, although the epithelium may be 
squamous, transitional, or mixed. The 
wall of the cyst often contains thyroid 
glandular tissue or salivary glandular 
tissue. When carcinoma occurs, it is 
located in the wall of the cyst. While 
invasion of the capsule is common, 
metastatic spread is not. Metastases 
have been reported in only 8% of 
cases.^^ 

Figure 1 shows the gross specimen, 
which, on sectioning, revealed a 2.5- 
em cyst containing some turbid fluid. 
The fibrous tissue that encircled the 
cyst was attached to the hyoid bone. 
Figure 2 shows the microscopic 
appearance of the cystic wall. The 
internal surface of the wall was lined 
by flat, squamous epithelium. The rest 
of the wall is composed of dense 
fibrous tissue with scattered chronic 
inflammatory cells. Figure 3 shows 
benign thyroid acini adjacent to a 
papillary thyroid carcinoma in the 
cystic wall. 

Carcinoma arising in a thyroglossal 
ductal cyst is thought to represent a 
malignant metamorphosis of ectopic 
thyroid tissue? When thyroidectomies 
have been performed in conjunction 
with excision of a thyroglossal cyst 
cancer, only 20% have shown foci of 
thyroid carcinoma.” The development 
of cancers of the thyroid gland has not 
been reported after surgical treat- 
ment of thyroglossal cyst carcinomas. 
Thus, there is little evidence to sup- 
port the idea that cyst cancers origi- 
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nate in the thyroid, as some have 
proposed.* 

The Sistrunk procedure! has gained 
wide acceptance as adequate surgical 
treatment of the thyroglossal ductal 
cyst. This procedure involves en bloc 
dissection of the main cyst mass along 
with its pedicle up to the base of the 
tongue. This necessitates removal of 
the middle of the hyoid bone, as well 
as a core of lingual tissue up to the 
foramen cecum. If carcinoma is sus- 
pected in advance, then a wider cuff of 
tissue around the cyst should be tak- 
en. The thyroid gland should not be 
removed unless there is palpable 
abnormality. Neck dissection should 
be reserved for patients with clinical- 
ly positive lymph nodes. Complete 
replacement of thyroid hormone post- 
operatively has been recommended in 
the case of carcinoma. 
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Pathologic Diagnoss: Meningioma. 

Microscopically (Fig 2, left), there 
are nest- and ribbons of meningothe- 
lial cellsin the submucosa. Respirato- 
ry epithelium is present at the sur- 
face. Tae tumor has infiltrated 
through the underlying bone. 

At higher power (Fig 2, right), con- 
centric whorls of meringothelial cells 
are seen. Individual cells have eosino- 
philic eyteplasm wita indistinct cell 
margins. The nucl@ are uniform, 
round to«oval, and hare a fine chroma- 
tim pattern. Mitotic figures are not 
found. 

The diagnosis of meningiomas pre- 
senting 2xtracranialhy may be diffi- 
cult. The biopsy specimen may contain 
only a small portion cf tumor, and the 
characteristic laminated whorls of 
tumor cells and psemmoma bodies 
may not 5» apparent. Primary or met- 
astatic carcinoma, pituitary adeno- 
mas, astrocytoma, paraganglioma, 
and neuri:emoma must all be consid- 
ered in the differential diagnosis. 

Meningiomas represent 14% to 15% 
of all intracranial neeplasms.' Exten- 
sion threugh the skul into the nasal 
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cavity, paranasal sinuses, or naso- 
pharynx occurs in only 3% of menin- 
gioma cases; Ectopic meningiomas 
rarely arise de novo without evidence 
of intracranial involvement. They 
have been reported to occur in the 
nasal cavity, paranasal sinuses, orbit, 
oral cavity, parotid gland, ear, neck, 
mediastinum, and skin.' Tumors aris- 
ing in the nose and paranasa! sinus 
region are thought to derive from 
arachnoid cells within the sheaths of 
cranial nerves and blood vessels leav- 
ing the skull, or from cells trapped 
outside the cranial cavity during 
fusion of the bones.? Only 29 tumors in 
the nose and paranasal sinuses have 
been reported to our knowledge.’ 
Whereas patients with intracranial 
meningioma are typically middle- 
aged and predominantly women, the 
extracranial forms in the nasa! cavity 
and paranasal sinuses occur in youn- 
ger individuals and involve bota sexes 
equally. 

Surgical excision is the treatment 
of choice for both intracranial and 
extracranial meningiomas.  Recur- 
rence is related to the adequacy of 


excision and occurs in less than 10% 
of patients with an intracranial 
meningioma when the site of attach- 
ment is resected along with the 
tumor.’ Three recurrences have been 
reported among the 29 tumors involv- 
ing the nasal cavity and paranasal 
sinuses.‘ 

The patient presented in this article 
is doing well with no evidence of 
recurrence nine months after sur- 


gery. 
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labele®, especially in the case of histopathology of the ear. Illustratiens must be submitted as positive color 
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New Books 


Occupational Hearing Conserva- 
tion, by Maurice H. Miller, was pub- 
lished by Pro-Ed Publishing Co, Aus- 
tin, Tex, in 1986. It has 87 pages, with 
several illustrations, and costs $7. 


Meaning and Context: An Introduc- 
tion to the Psychology of Language, 
written by Hans Hormann and edited 
by Robert E. Innis, was published by 


Books 


Otolaryngology-Head and Neck Surgery, edited 
by Charles W. Cummings, vol 2: Salivary Glands, 
Oral Cavity /Oropharynx, Neck, edited by David E. 
Schuller, 866 pp, with illus, $111, St Louis, CV 
Mosby Co, 1986. 


Volume 2 of Otolaryngology- Head 
and Neck Surgery is a continuation of 
volume 1 and is subdivided by ana- 
tomic sites. The first unit, unit 5, 
covers salivary gland diseases in nine 
chapters. Unit 6 covers the oral cavity, 
oropharynx, and nasopharynx in 24 
chapters, and the last unit, unit 7, 
covers the neck in ten chapters. Each 
unit is further subdivided into four 
sections: basic science, diagnostic 
assessment, clinical entities, and spe- 
cial considerations. Anatomy and 
physiology are discussed in the first 
two chapters of each unit except unit 
7, in which neck anatomy alone is 
discussed in the first chapter. 

The text has 764 pages (numbered 
961 to 1725) and 43 chapters filled 
with numerous line drawings, black- 
and-white photographs, tables, and, 
occasionally, color plates. The index is 
impressive: 102 pages, covering all 
four volumes. The book has high- 
quality pages and is well bound, and 
the handsome cover is dark blue with 
gold and red lettering. As with the 
other three volumes, most of the con- 


Plenum Publishing Corp, New York, 
in 1986. It has 294 pages, with no 
illustrations, and costs $35. 


The Practicing Physician’s Ap- 
proach to Headache, edited by Sey- 
mour Diamond and Donald J. Dales- 
sio, was published by Williams & Wil- 
kins, Baltimore, in 1986. It has 240 


tributors to volume 2 are well known 
in otolaryngology circles and are affil- 
iated with academic institutes. 

The chapters on clinical entities 
provide extensive reviews on the cur- 
rent literature and trends in treating 
diseases. Illustrations of surgical pro- 
cedures enhance understanding the 
descriptions. For example, chapter 63, 
on cleft lip and palate, discusses such 
topics as classification, embryology, 
team approach to management, and 
repair techniques. Fifty-one drawings 
and photographs complement this 
chapter alone. Related speech, dental, 
and ear problems are also discussed. 

Chapters in the special considera- 
tions sections discuss controversial as 
well as mainstream ideas about man- 
agement of specific diseases. For 
example, chapter 90 discusses the 
rationale and results of radiation 
therapy for cervical metastases, while 
the next three chapters cover surgical 
options for treatment of cervical 
metastases. The special considera- 
tions section in unit 6, however, con- 
tains chapters with various topics not 
necessarily related, eg, sleep disor- 
ders, temporomandibular joint prob- 
lems, and mandibular reconstruction. 
There is only one chapter in the spe- 
cial considerations section of unit 5: 
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pages, with many black-and-white 
and color illustrations, and costs 
$38.50. 


Extracranial Cerebrovascular Dis- 
ease, edited by Francis Robicsek, was 
published by Macmillan Publishing 
Co Inc, New York, in 1986. It has 433 
pages, with many illustrations, and 
costs $78. 


"Rehabilitation of the Facial Nerve." 
It is quite evident that a lot of work 
by many people went into the compi- 
lation of this textbook. Moreover, it is 
refreshing to see a new textbook in 
which the authors have not simply 
reiterated or revised previous work. 
Nearly all illustrations are new and 
not previously published. Although 
this raises the cost of a textbook, most 
head and neck surgeons who purchase 
this volume will find it well worth the 
expense. It is, therefore, highly rec- 
ommended to residents and practi- 
tioners in the field of otolaryngology- 
head and neck surgery. 
CHARLES M. STIERNBERG, MD 
Galveston, Tex 


Otolaryngology-Head and Neck Surgerv, vol 4: 
Ear and Skull Base, edited by Lee A. Harker, 1003 
pp, with illus, $111, St Louis, CV Mosby Co, 
1986. 


Volume 4 of Otolaryngology-Head 
and Neck Surgery covers the ear and 
skull base in a very thorough manner. 
This volume is divided into six parts, 
beginning with “Basic Science," which 
covers the anatomy and physiology of 
the auditory and vestibular systems. 
The anatomy and physiology of the 
eustachian tubes is also covered under 
this heading. Part 2 is entitled “Diag- 


New Books/ Books 


nostic Assessment" and begins appro- 
priately with the otologic and neuro- 
otologie history and physical exami- 
nation. The functional evaluation of 
the auditory and vestibular systems 
are covered next, follewed by electri- 
cal and tepognostic tests of the facial 
nerve. This part concludes with a sec- 
tien on cemventional radiography and 
neuroradiegraphy. 

Part 3 is concerned with trauma, 
infections, and neoplasms of the 
external ear. Dr Bardach's chapter, 
entitled “Surgery for Congenital and 
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Topical Cecaine Nasal Anesthesia 
To the Ed*ter. —I agree with Chiu et 
al that caution must be used when 
employing topical cocaine nasal anes- 
thesia; hewever, in some situations, it 
may be better to block the actions of 
the cocaime cirectly, rather than to 
use nitrates or calcium channel block- 
ers as they suggest. 

I am speaking from direct experi- 
ence, since-duning the four years of my 
residency. | witnessec three cases of 
cocaine-irGueed operating room cri- 
sis. There were several factors com- 
mon to all: (1) All patients were local 
standby, aealthy young adults, with- 
out histery cf cardievascular prob- 
lems. (2) All patients were anxious 
and had mot been premedicated. (3) 
All patients had applieation of 200 mg 
of 4% cocaine solution (on 2.2 X 7-cm 
neurosurgical cottonoids), followed 
within a few minutes by injection 
through a 25- or 27-gauge needle of 
from 5 te 10 ml of 1% lidocaine with 
epinephrine 1100 000. (4) All patients 
showed tachycardia and progressive 
rise in b:cod pressure within a few 
minutes folicwing injection of the 
loeal anesthetic. 

Symptems in all three patients 
included jitteriness, unease, and then 
severe crescendo cephalalgia. All had 
significant blood pressure elevation 
occurring syuchronously with the 
- headache. One patient developed elec- 
trocardiogram changes of ST segment 
depression. 


Acquired Malformation of the Auri- 
cle,” has some very interesting photo- 
graphs and illustrations. Part 4 deals 
with the middle ear and temporal 
bone and is divided into two sections. 
Section A concerns specific elinical 
entities. Dr Neely presents a compre- 
hensive review of complications of 
temporal bone infections in this sec- 
tion. Section B covers special consid- 
erations including tympanostomy 
tubes, otosclerosis, perilymph fistu- 
las, and facial nerve disorders. The 
inner ear is covered in part 5, which 


All patients were treated with 
intravenous phentolamine mesylate 
(Regitine mesylate), an a-adrenergic 
blocker, and two patients also 
received intravenous propranolol hy- 
drochloride (Inderal), a 8-adrenergic 
blocker. In all cases, there were 
prompt resolution of symptoms, nor- 
malization of pulse and blood pres- 
sure, and resolution of electrocardio- 
gram changes. There was no demon- 
strable permanent injury. 

I realize that different anesthesiol- 
ogists and surgeons may have differ- 
ent ways of dealing with this problem 
when it arises. I do wish to point out 
that blockade of the catecholamine 
receptors rapidly and effectively 
reverses the effects of the anxiety- 
released preexisting epinephrine, the 
injected epinephrine, and the cocaine- 
induced block of epinephrine reup- 
take. I also want to emphasize that all 
head and neck surgeons should be 
knowledgeable enough about this 
problem to be able to assist the anes- 
thesiologist during a crisis. 

BRUCE R. GORDON, MD 
Yarmouth, Mass 


1. Chiu YC, Brecht K, DasGupta DS, et al: 
Myocardial infarction with topical cocaine anes- 
thesia for nasal surgery. Arch Otolaryngol Head 
Neck Surg 1986;112:988-990. 


In Reply.—We were very pleased to 
see the response by Dr Gordon, per- 
taining to our article entitled “Myo- 
cardial Infarction With Topical Co- 
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has the same format as part 4. The 
final section is part 6, which covers 
the skull base. The differential diag- 
nosis of skull base neoplasms of the 
anterior, middle, and posterior fossae 
is considered. The operative approach 
to those lesions is outlined. 

From the foregoing description, it 
can be seen that this is a very compre- 
hensive text, which can serve as a 
reference source for every otolaryn- 
gologist. 

CHESTER L. STRUNK, MD 
Galveston, Tex 


caine Anesthesia for Nasal Surgery.” 
Interference by cocaine with the reup- 
take of norepinephrine at the adren- 
ergic nerve terminals increases the 
level of circulating catecholamines 
and sensitizes the target organs to the 
effects of sympathetic stimulation. 
Alpha- and/or 8-adrenergic blockade, 
to counteract such an effect, will cer- 
tainly be very useful in many 
instances, as happened in Dr Gordon's 
experience. We believe, however, that 
when an impending myocardial is- 
chemic event is to be averted quickly, 
nitroglycerin would still be an impor- 
tant agent to consider for protection 
of the ischemic myocardium. Myocar- 
dial ischemia, whether imposed by 
coronary vasoconstriction or precipi- 
tated by increased oxygen demand on 
vessels with preexisting atherosclero- 
sis, should be rapidly reversed to 
avoid irreversible injury. This would 
be even more important in elderly 
patients. Certainly the rise in blood 
pressure and heart rate will respond 
very well to a- and $jf-adrenergic 
receptor blockade. However, in coro- 
nary vasospasm, with or without 
underlying atherosclerotic disease, 
nitrates and/or caleium channel 
blockers may have a decided edge. 
We are encouraged at the response 
of clinicians like Dr Gordon, whose 
input will help to raise consciousness 
about this interesting issue. 
D. S. DasGupta, MD 
Chicago 
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News and Comment 


New Officers for the Association of 
Academic Departments of Otolaryngolo- 
gy-Head and Neck Surgery.— The new 
officers for 1987 for the Association of 
Academic Departments of Otolaryn- 
gology-Head and Neck Surgery are as 
follows: president, James L. Parkin, 
MD, Salt Lake City; president elect, H. 
Bryan Neel III, MD, PhD, Rochester, 
- Minn; past president, Byron J. Bailey, 
MD, Galveston Tex; and secretary/ 
treasurer, Alexander J. Schleuning, 
MD, Portland, Ore. The new council 
members are Paul H. Ward, MD, Los 
Angeles, and Richard A. Chole, MD, 
Sacramento, Calif. 


Congress for Hair Replacement Sur- 
gery.—The "International Congress 
for Hair Replacement Surgery," spon- 
sored by the American Academy of 
Cosmetic Surgery, will be held May 
20-24, 1987, in Los Angeles. The Con- 
gress directors are Thomas H. Alt, 
MD, and D. Bluford Stough III, MD. 

For more information, contact 
American Academy of Cosmetic Sur- 
gery, 860 Via De La Paz, Suite B2, 
Pacific Palisades, CA 90272; or call 
(213) 459-5832. 


American Board of Otolaryngology 
Change of Address.— The American 
Board of Otolaryngology has a new 
address as follows: 5615 Kirby Dr, 
Suite 936, Houston, TX 77005. The 
telephone number is (713) 528-6200. 


New Officers for the Board of Gover- 
nors of the American Academy of Otolar- 
yngology-Head and Neck Surgery.— The 
Board of Governors of the American 
Academy of Otolaryngology-Head 
and Neck Surgery elected its new offi- 
cers Sept 13, 1986, before the Acade- 
my's annual meeting in San Antonio, 
Tex. Dr Neil O. Ward, Phoenix, was 
elected chairman elect. Dr J. David 
Osguthorpe, Charleston, SC, was 
reelected secretary-treasurer. Dr Wil- 
liam E. Silver, Atlanta, will succeed 
Dr Robert Keim, Oklahoma City, as 
chairman. The officers will assume 
their positions in January 1987. 

The Board of Governors is the 


grassroots arm of the Academy, with 
representatives from more than 100 
national, regional, state, and local oto- 
laryngic societies. Its activities focus 
on socioeconomic and legislative 
issues. 


American Board of Otolaryngology 
Application Deadline.—The American 
Board of Otolaryngology has an appli- 
cation deadline of May 1, 1987, for the 
Sept 26-27, 1987, examination appli- 
cants. For further information, con- 
tact the Board office at 5616 Kirby Dr, 
Suite 936, Houston, TX 77005; or call 
(713) 528-6200. 


New Officers of the American Acade- 
my of Otolaryngology-Head and Neck 
Surgery.—The American Academy of 
Otolaryngology-Head and Neck Sur- 
gery elected new officers for 1987 at 
its annual business meeting, Sept 14, 
1986, in San Antonio, Tex. Dr Derald 
E. Brackmann, Los Angeles, was 
elected president elect. Dr Brackmann 
is in private practice with the Otologic 
Medical Group and is clinical profes- 
sor of otolaryngology at the Universi- 
ty of Southern California. He will 
work very closely with Robert W. Can- 
trell, MD, Charlottesville, Va, who 
will succeed Dr M. Eugene Tardy as 
president in January 1987. 

Other officers elected were J. Wil- 
liam Wright, Jr, MD, Indianapolis, 
vice president; J. Gail Neely, MD, 
Oklahoma City, board of directors; 
Donald Nalebuff, MD, Teaneck, NJ, 
board of directors; Paul H. Ward, MD, 
Los Angeles, coordinator for continu- 
ing education; George A. Gates, MD, 
San Antonio, Tex, nominating com- 
mittee; and Joseph DiBartolomeo, 
MD, Santa Barbara, Calif, audit com- 
mittee. 


Otolaryngology Seminar.—“Contem- 
porary Concepts in Otolaryngology,” 
sponsored by the Communicative Dis- 
orders Foundation, in affiliation with 
the Department of Otolaryngology 
and Maxillofacial Surgery of the Uni- 
versity of Cincinnati Medical Center, 
will be held May 2-9, 1987, at Caneel 
Bay Resort, St John, US Virgin 
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Islands. Thirty hours of CME Catego- 
ry 1 credit will be offered. 

For more information, please con- 
tact Ms Robbie Cornelison, Program 
Coordinator, Department of Otolar- 
yngology and Maxillofacial Surgery, 
University of Cincinnati Medical Cen- 
ter, ML No. 528, Cincinnati, OH 45267; 
or call (513) 872-4155. 


Annual Meeting of the Pacific 
Coast Oto-Ophthalmological Society 
(PCOOS).—The PCOOS is holding its 
Tist annual meeting in Seattle, June 
28 to July 2, 1987, at the Olympic-Four 
Seasons Hotel. The PCOOS is certified 
by the Accreditation Council for Con- 
tinuing Medical Education. 

For further information, contact 
Mireya Jones, Society Manager, 1613 
Chelsea Rd, Suite 229, San Marino, CA 
91108; or call (818) 799-8610. 


Annual Meeting of the Virginia Society 
of Otolaryngology-Head and Neck Sur- 
gery.—The 1987 annual meeting of the 
Virginia Society of Otolaryngology- 
Head and Neck Surgery will be held 
April 9-12, 1987, at the Tides Inn in 
Irvington, Va. The guest speakers will 
be Arnold Rapoport, MD, Jack R. 
Anderson, MD, and Edward Steven- 
son, MD. 

For more information, contact Don- 
na Strawderman, 4205 Dover Rd, 
Richmond, VA 23221; or call (804) 
353-2721. 


Continuing Education Program.—On 
March 5-6, 1987, the Cleveland Clinic 
Foundation is sponsoring a continuing 
education program entitled “Clinical 
and Laboratory Evaluation of Vestib- 
ular and Balance Disorders.” The 
meeting is approved for Category 1 
accreditation and will be held in 
Bunts Auditorium at the Cleveland 
Clinic. 

For more information, contact 
Department of Continuing Education, 
The Cleveland Clinic Educational 
Foundation, 9500 Euclid Ave, Room 
TT3-301, Cleveland, OH 44106; or call 
(local) 444-5696, (Ohio) 1-800-762- 
8172; or (outside Ohio) 1-800-762- 
8173. 
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Before prescribing, please see full prescribing information. A brief 
summary follows: 
Description: Each sustained-release blue and yellow capsule 
contains: 
chlorpheniramine maleate 2 i 8 mg 
d-pseudoephedrine hydrochloride . . . ...... 120mg 
Each DECONAMINE® SR Capsule also contains the following inactive 
ingredients: coloring agents, gelatin, starch, and sucrose. 
Each DECONAMINE® SR Capsule may also contain one or more of the 
following inactive ingredients: butyl paraben, methy! paraben, propyl 
paraben, titanium dioxide and other ingredient(s). 
The capsules are designed to provide prolonged release of medication 
Clinical Pharmacology: Chlorpheniramine maleate antagonizes the 
physiological action of histamine by acting as.an H, receptor blocking 
agent. 
Pseudoephedrine is an orally active sympathomimetic amine and 
exerts a decongestant action on the nasal mucosa. It does this by 
vasoconstriction which results in reduction of tissue hyperemia. 
edema, nasal congestion and an increase in nasal airway patency. 
The vasoconstriction action of pseudoephedrine is similar to that 
of ephedrine. In the usual dose it has minimal vasopressor effects. 
Indications: For reliet of nasal epos associated with the 
common cold, hay fever and other allergies, sinusitis, eustachian 
tube blockage, and vasomotor and allergic rhinitis. 
Contraindications: Patients with severe hypertension, severe 
coronary artery disease and patients on MAO inhibitor therapy. 
DECONAMINE® medications are also contraindicated in patients 
sensitive to antihistamines or sympathomimetic agents. 
Warnings: Chiorpheniramine maleate should be used with extreme 
Caution in patients with narrow angle glaucoma: stenosing peptic ulcer: 
yloroduodenal obstruction; symptomatic prostatic hypertrophy; or 
bladder neck obstruction. Due to its mild atropine-like action, chlor- 
Siecle maleate should be used cautiously in patients with 
ronchial asthma. 
Sympathomimetic amines should be used with caution in patients with 
hypertension, ischemic heart disease, diabetes mellitus, increased 
intraocular pressure, hyperthyroidism and prostatic hypertrophy. Sym- 
pathomimetics may produce central nervous system stimulation with 
convulsions or cardiovascular collapse with accompanying 
hypotension 
Precautions: /nformation for patients: Antihistamines may impair 
mental and physical abilities required for the performance of poten- 
tially hazardous tasks, such as driving a vehicle or operating 
machinery. Patients should also be warned about possible additive 
effects with alcohol and other central nervous system depressants 
(hypnotics, sedatives, tranquilizers). Drug interactions: 
Pseudoephedrine containing drugs should not be given to patients 
treated with monoamine oxidase (MAO) inhibitors because of the 
possibility of precipitating a hypertensive crisis. MAO inhibitors also 
prolong and intensify the anticholinergic effects of antihistamines. 
Sympathomimetics may reduce the antihypertensive effect of methyl- 
dopa, reserpine, veratrum alkaloids and mecamylamine. 
Alcohol and other sedative drugs will potentiate the sedative effects 
of chlorpheniramine 
Care should be taken in administering DECONAMINE® medications 
concomitantly with other sympathomimetic amines, since their com- 
bined effects on the cardiovascular system may be harmtul to the 
patient. 
Pregnancy: Pregnancy ty C: Animal reproduction studies have 
not been conducted with DECONAMINE* medications. It is also nol 
known whether DECONAMINE® medications can cause fetal harm 
when administered to a pregnant woman or can affect reproduction 
capacity. DECONAMINE* medications should be given to a pregnant 
woman only if clearly needed. 
Nursing Mothers: Due to the possible passage of pseudoephedrine 
and chlorpheniramine into breast milk and, because of the higher than 
usual risk for infants from sympathomimetic amines and antihista- 
mines, the benefit to the mother vs. the potential risk should be con- 
Sidered and a decision should be made whether to discontinue nursing 
or to discontinue the drug. Pediatric Use: DECONAMINE® Capsules or 
Tablets should not be given to children under 12 years of age 
Adverse Reactions: Chlorpheniramine maleate : Slight to moderate 
drowsiness may occur and is the most frequent side effect 
Other possible side effects of antihistamines in general include: 
General: urticaria, drug rash, anaphylactic shock, photosensitivity, 
excessive perspiration, chills, dryness of mouth, nose and throat: 
Cardiovascular: hypotension, headache, palpitation, tachycardia, 
extrasystoles, Hematological: hemolytic anemia, thrombocytopenia, 
agranulocytosis; CNS: sedation, dizziness, disturbed coordination, 
fatigue, confusion, restlessness, excitation, nervousness, tremor, 
irritability, insomnia, euphoria, paresthesia, blurred vision, diplopia, 
vertigo, tinnitus, hysteria, neuritis, convulsion; Gastrointestinal: epi- 
astric distress, anorexia, nausea, vomiting, diarrhea, constipation: 
enitourinary: urinary frequency, difficult urination, urinary retention, 
early menses, Respiratory: thickening of bronchial secretions, tight- 
ness of chest, wheezing and nasal stuffiness. 
Pseudoephedrine hydrochloride: Pseudoephedrine may cause mild 
central nervous system stimulation, especially in those patients who 
are hypersensitive to sympathomimetic drugs. Nervousness, excit- 
ability, restlessness, dizziness, weakness and insomnia may also 
occur. Headache and drowsiness have also been reported. Large doses 
may Cause lightheadedness, nausea and/or vomiting. Sympathomi- 
metic drugs have also been associated with certain untoward reactions 
including fear, anxiety, tenseness, restlessness, tremor, weakness. 
pallor, respiratory difficulty, dysuria, insomnia, hallucination, con- 
vulsion, CNS depression, arrhythmias and cardiovascular collapse 
with hypotension. 
Overdosage: Acute overdosage may produce clinical signs of CNS 
stimulation and variable cardiovascular effects. Pressor amines should 
be used with great caution in the presence of pseudoephecrine 
Patients with signs of stimulation should be treated conservatively. 
Dosage and Administration: Adults and children over 12 years, 
1 capsule every 12 hours. Children under 12 years, DECONAMINE® 
Syrup is recommended. 
DECONAMINE® SR Capsules are manufactured for 
BERLEX Laboratories, Inc., Wayne, New Jersey 07470 


References: 1. von Maur K: Ann Allergy 1985;55: 458-462. 
2. Crutcher JE, Kantner TR: J Clin Pharmacol 1981;21:9-15. 
3. Hamilton LH, Chobanian SL, Cato A, et al: Ann Allergy 1982: 
48:87-92. 4. Empey DW, Medder KT: Drugs 1981:21: 438-443. 


€ 1986, Berlex Laboratories, Inc. All rights reserved. 
181-66A Rev. 12/85 





ails Massachusetts 
m + @ 
SS imar ^ 
ANNUAL ALUMNI MEETING 
Thursday, April 9, 1987 


FEATURED GUEST SPEAKER: 
Ugo Fisch, M.D. 


Zurich, Switzerland 


INFIRMARY / ALUMNI SPEAKERS 


Roland D. Eavey, M.D. Charles M. Norris, M.D. 
William W. Montgomery, M.D. Harold F. Schuknecht. M.D 
Joseph B. Nadol, Jr, M.D. Martin A. Shugar. M.D. 


Richard C. Webster, M.D. 


This meeting is open to all otolaryngologists and CME credits 
will be awarded. — $100.00 non-alumni pre-registration fee. 


For Information Contact: 
Ms. Sue Sproviero 
Massachusetts Eye and Ear Infirmary 
243 Charles Street, Boston, MA 02114 


Alumni Executive Committee: John M. Kurkjian, M.D. 
Roy A. Johnson, M.D. 


OTOLARYNGOLOGIST 


An Otolaryngologist is needed to join three Board 
Certified Otolaryngologists in Northern New York. We 
have a private office, and we work in two fully equipped 
general hospitals, with full audiovestibular services, 
including BSER, plus CT scanners and a linear accelera- 
tor. We have a very busy, referral-type practice with a 
heavy surgical load. 


Our living and working area features outstanding four- 
season recreation and includes the 1,000 Islands, Lake 
Ontario, the St. Lawrence River, and the Adirondack 
Mountains. 


Generous benefits and salary leading to early full 
partnership are provided. 


Please contact Dr. Douglas M. Sanford, Dr. Robert J. 
Brown, or Dr. Braxton L. Hillerman at: 


Watertown Ear, Nose and Throat Group, M.D., P.C. 
161 Clinton Street 
Watertown, NY 13601 
(315)788-1751 


HOUSE EAR INSTITUTE 
TEMPORAL BONE SURGICAL DISSECTION COURSES — 1987 





Intensive One Week and Two Week Courses | 
Hand pieces, burrs and basic equipment are provided. 





These courses are designed for the practicing otolaryngologist and senior resident in train- | 
ing, wich specia! emphasis on the common problems encountered in daily practice. 

During the day participants dissect temporal bones and observe selected telecasts of live 
surgery and edited tapes. Evening lectures and films demonstrate the techniques of temporal 
bone surgery as practiced by the members of the Otologic Medical Group, Inc. 

The one week course is offered primarily for the specialist in practice. 


| 
One Week Course (CME 62 hrs.) Two Week Course (CME 100 hrs.) ; 


January 25-31, 1987 October 4-10, 1987 March 30-April 10, 1987 
February 22-28, 1987 October 18-24, 1987 November 9-20, 1987 
March &-14, 1987 December 6-12, 1987 
June 14-20, 1987 
Physicians $950.00 Physicians $1,750.00 
Residents $750.00 Residents $1,350.00 





Antonio De la Cruz, M.D., Director of Education 
House Ear Institute * 256 South Lake Street, Los Angeles, California 90057 * (213) 483-4431 


The Voice Foundation 


SIXTEENTH SYMPOSIUM: 
CARE OF THE PROFESSIONAL VOICE 
Immediate opening with ENT physician in multi-specialty to be held- 
clinic in SE Oklahoma community of 20,000 with area THE JUILLIARD SCHOOL 
populatior of 130,000. Audiologic ENG and CO, laser Lincoln Center 
services in clinic. 200 bed hospital with CAT Scan, New York City 
out-patient facilities and fully equipped OR. Excellent the week ot Jape taco) 


i i in association with 
CME/benefits. Quality of life and schools are excellent. jefferson Medical ailde 


Progressive community. Thomas Jefferson University 
Teachers College at Columbia University 
New York Medical College 
Please reply with CV and reference to: anita 
Recruiting Committee Vocal Dynamics Laboratory of Lenox Hill Hospital 
The McAlester Clinic, Inc. 


1401 E. Van Buren Avenue Wilbur James Gould, M.D., and 
McAlester. Oklahoma 74501 Robert Thayer Sataloff, M.D., Co-Chairmen 


For further information, call or write 
The Voice Foundation 
157 East 61st Street, New York, New York 10021 
(212) 688-1897 
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TWENTIETH ANNUAL 


1987 IOWA HEAD & NECK CANCER 
AND 
RECONSTRUCTIVE SURGERY COURSE 
June 1-5, 1987 
Michael D. Maves, M.D., Course Director 
Jonas T. Johnson, M.D., Guest Faculty 


This one week course, designed for both the resident and practicing head 
and neck surgeon, will provide a comprehensive review of the current 
techniques in the management and reconstruction of head and neck 
neoplasms. Areas covered will include treatment of salivary gland, oral 
cavity, laryngeal and thyroid carcinoma. Cadaver dissection under the 
supervision of the faculty to include practical applications of myocuta- 
neous flaps will be offered. Approved for 40 hours CME credit. A 
concurrent course in Head and Neck Cancer and Reconstructive Surgery 
for Nurses will be given June 1-4, 1987. 


FEE for this course is $1,000. 
Residents with a letter from the Department Head will receive a 50% 
reduction on their fee. 


FOURTH ANNUAL 
1987 IOWA HEAD & NECK CANCER 
AND 
RECONSTRUCTIVE SURGERY COURSE FOR NURSES 
June 1-4, 1987 
GUEST FACULTY: Marilyn Frank Stromborg, R.N., Ed.D. 
DeKalb, Illinois 


This four day course, designed for nurses will present the comprehensive 
nursing management of head and neck cancer patients including the role of 
the nurse in the multidisciplinary team approach. Areas covered will include 
current treatment regimes, nursing interventions, psychological and social 
considerations. A concurrent course in Head and Neck Cancer and 
Reconstructive Surgery for Physicians will be given, June 1-5, 1987. 


CEU’s 3.0 
FEE for this course is $175. 


Enrollment is strictly limited. 


For Further Information: Barbara J. Akre, Department of Otolaryngology—Head & Neck 
Surgery, University of lowa Hospitals, lowa City, lowa 52242 (319) 356-2797 or (319) 
356-3575. 


OTOLARYNGOLOGIST 
PACIFIC NORTHWEST 


Board Certified or Eligible for 
private practice in growing 
busy referral multispeciality 
clinic. Outstanding professional 
and life-style opportunity with 
full fmancial support and 
excellent guarantee income. 


Enjoy practicmg with progres- 
sive medical staff in state-of- 
the-art clinic and well equiped 
hospital. Easy accessibility to 
metropolitan Portland (25 
minutes), medical school and 
University Hospital. Four sea- 
son reereation area, summer 
and winter resorts, including 
summer skiing are within one 
and a half hour. 


Forward C.V. to: M.J. Manka, M.D. 
310 Villa Rd. 
Newberg, Oregon 97132 
Phone (503) 538-7407 


OBERLIN, OHIO 


20-person  multispecialty group 
seeks general otolaryngologist, 
BC/BE. Clinical Audiologist associ- 
ated in well-equipped office; hospi- 
tal adjacent; college town near 
Cleveland; salaried position for first 
year; full shareholder status avail- 
able in second year. 


Send CV to: 


Don P. VanDyke M.D. 
The Oberlin Clinic, Inc. 
224 W. Lorain St. 
Oberlin, OH 44074 
216-775-1651 


ANNOUNCING 


FACIAL TRAUMA 
SYMPOSIUM AND WORKSHOP 
APRIL 23, 24, and 25, 1987 
Georgia Pacific Conference Center 
Atlanta, Georgia 
Featuring: 
International Faculty 
Clinical Lectures 
Hands-on Experience 
Metal Plates and Screws 
Cadaveric Skulls 
Chairman: 
Richard A. Pollock, M.D. 
Plastic Surgery, Trauma Service 
Sponsors: 
Georgia Baptist Medical Center and Piedmont 
Hospital, Atlanta 
Limited to 80 Multi-Specialty Registrants 
CME CREDITS AVAILABLE 
For information Write: 
Daisy Gantt, RN 
Trauma Nurse Coordinator 
Georgia Baptist Medical Center 
300 Boulevard, N.E. 
Atlanta, GA 30312 


404-653-3593 


OTOLARYNGOLOGIST 


Busy Otologist needs BC, BE Otolaryngologist to assume 
general ENT and develop allergy practice. Practice has 
wide stable base with excellent referral. 7he office is a 
modern building equipped with up-to-date examining 
equipment; 2 audiologists; 2 sound proof rooms, ABR and 
ENG lab; Continental x-ray; and minor surgery room, with 
Zeiss microscope. 

Huntingten is part of a beautiful family oriented commu- 


nity with a service area of 350,000; a University town 


(Marshal!) which includes a Medical School and teaching 
opportunities. 
Hospitals: There are 3 major up-to-date hospitals com- 
plete with modern ENT equipment. 

Generous benefits and salary leading to early partner- 
ship. Send CV and picture to: 


Joseph B. Touma, M.D. FACS 


Huntington Ear Clinic, Inc. 


2537 THIRD AVENUE, HUNTINGTON, WV 25703-1692 + PHONE (304) 529-2407 





CHICAGO TEMPORAL BONE 
DISSECTION COURSE 
Sixth Consecutive Year 


Directors: Richard J. Wiet, M.D., F.A.C.S. 
Edwin M. Monsell, M.D., Ph.D. 


This intensive, five-day course is designed to help 
residents and general otolaryngologists develop skills 
and avoid complications in the following procedures— 


e tympanoplasty-with and without 
ossiculoplasty 

e mastoidectomy 

e endolymphatic sac procedures 

e stapedotomy 


The laboratory provides each participant with— 


e Micro-tech surgical drill 
è Zeiss surgical microscope 
* Three wet temporal bones 


Guest instructors are from universities and the private 


sector. 
Date: 1987: June 1-5 
October 5-9 
Tuition: $900 
$600 for residents 
Credit: 40 hours AMA Category I 
Continuing Medical Education 
Hinsdale Hospital, 120 North Oak Street 
Hinsdale, IL 60521 © (312) 887-2645 


1988: June 20-24 


OTOLARYNGOLOGY 


LARGE PRACTICE IN QUEENS 
AND NASSAU SEEKS OTO- 
LARYNGOLOGIST FOR BUSY 
PRACTICE. INTERESTED IN 
ALLERGY AND SURGERY. EX- 
CELLENT OPPORTUNITY. 


CONTACT: 


LEON J. CANTOR, M.D.P.C. 
61-34 188 Street 
Fresh Meadows, NY 11365 
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October 17-21 
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THE NEW YORK EYE & EAR INFIRMARY 
And 
NEW YORK MEDICAL COLLEGE 
Announce Post Graduate Courses In 


A REVIEW COURSE 
FOR OTOLOGIC SURGERY 
April 23-25, 1987, September 24-26, 1987, January 21-23, 1988 
Faculty: Emmett E. Campbell, M.D. Navin Mehta, M.D. 

A three day course in wet temporal bone dissection designed for the practicing 
otologist who wants to refresh his surgical techniques, and learn advanced surgical 
procedures. This course consists of a review in basic tympanomastoid surgery and 
includes: 
*intact canal wall techniques *facial recess approaches 
*facial nerve decompression “endolymphatic sac surgery 
*transcanal atticotomy *stapedectomy 
*mcdified radical and radical mastoidectomy 
*tympanoplasty techniques for the removal of disease and reconstruction of the 

tympanic membrane and ossicular chain 
*homograft tympanoplasty techniques 
Each dissection in the well equipped temporal bone laboratory will be preceded by 
video tape instruction and closed circuit television demonstration. Stress will be 
placed on femporal bone dissection and individualized instruction with a minimum of 
laboratory lectures. 

Tuition: $600.00 Limited Enrollment AMA CME Credits Category 1:24 

For Further Information, Please Contact: 


Arthur Tortorelli/Technical Director 
Temporal Bone Laboratory 
New York Eye & Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
(212) 598-1395 
Guest Faculty 
Cameron Gillespie, M.D., Cmdr., M.C. USN 
Chairman, Department of Otolaryngology / HNS 
Frank E. Lucente, M.D. 





If this looks to vou like 
a eoose on roller skates, 
you could be going blind. 


But there could be something wrong with 
your eyes. 

You could have an eye disease serious 
enough to blind you, and not even know it. The 


has no symptoms in early stages. 

There is no cure. But there is hope. 
Es You can stop glaucoma from advancing 

ine" (and many other eye diseases from happening 

in the first place) by seeing an eye doctor at 
least every two years. 

Remember, no one can save your sight 
but you. 


3e 
as 


National Society to Prevent Blindness 


Box 2020, Madison Sq. Station, NY, NY 10159 


NO, theres nothing wrong with your vision. 


leading cause of blindness in adults, glaucoma, 

































omfortin 
relief... 
for the 
pain of 
otitis 
media 


Tylenol 


ACETAMINOPHEN 


with codeine 


Each 5 ml of elixir contains 12 mg codeine phosphate” 
plus 120 mg acetaminophen (alcohol 7%). 


*WARNING: May | 


When pain ts the emergency. 


Safe dosage of the elixir has not been established 
in children below the age of three. 


Summary of Prescribing Intormation Codeine may impair mental and/or physical abilities re- Pediatric Use: Safe dosage of the elixir has not been 
The tollon Tis @ briet Summary only. Before prescribing quired fot performance atentially hazardous tasks established in children be‘ow the age of three 

see complete prescmping information in TYLENOL with such as driving a car orc perat ng machinery Adverse Reactions: Most frequent: Lightheadednes: 

Codeine labeling Drug! Interactions: Other | narcotic analgesies, generalan- dizziness. sedation, shortness of breath nausea and vom 


Description pim cs. phenothiazines, other tranquilizers, sedative- ting more prominent in ambulatory than in nonambulator 


Elixir: Each > micontains 12mg codeine phosphate’ plus hypnotics o other CNS depressants (including alcoho patients; some may be alleviated if patient lies down 
120 mg aceia aminophen (alconhc: 7%) may exhit Or 

*Warning: ! jay Ge hait formna nation is contemplated, reduce the dose f one or both tion, and pruritus 

Contra ad RE Hypersensitivit y to any compo nent agents At higher doses codeine has most of the disadvantages o 
Warnings: Bog dependenee: ‘see DRUG ABUSE AND MAO inhibitors or tricyclic antidepressants-may increase morphine including respiratory depression 
DEPENDENSE) e effect ot either the antidepressant or codeine Drug Abuse and Dependence: TYLENOL with Codeine 
Precautions à nerg Head 'niury and increased intra- Anticholine cs with codeine: may produce paralytic elixir is a Schedule V controlled substance. Codeine can 
cranial pressure Respiratory depressant effect produce drug dependence of the morphine type and may 

cotics and -neir-capacity tc elevate cerebrospinal fluid Carcinogenesis, Mutagenesis, Impairment of —€— be abused. Dependence and tolerance may develop 


pressure May bemarsed y GeaGgeratec nthe presence of NO ss, th term studies in animais have beer perforr JDO epeated administration; prescribe ang administer 


it additive CNS depression. Whensuch a comb r thers allercic reactions euph 


a. dvsphoria, constipa- 


head inusy OMe Intracranis lesions Oo: e xisting in- determine carcinogenic potenta! or effects an fertility with same caution appropriate to other ora! narcotics. Sub- 
ata. ~ 0. , À — p | v r T a , on a 2 = ye A^ - = "-— 3 cm - , : : , , ee (^ ^ 

crease imaqJÁouracrz3nia- pressure 1 POUCS PFOQUCE a Acetaminophen and codeine have been found to have no ject to the Federal Controlied Substances Act 

verse reactions whic! may ods e tne nicali course Of mutagenic potentia -ull directions for use should be read before administering 


patients with head immunes. Acute abdominal conditions Teratogenik Effects: 


Codeine a ie Narcolcs Taawobscure the diagnosis or has been shown to be teratogenic in micewhen givenin | information on symptoms/treatment 


nical camme ocu adcc™mina!l conditions doses 1/ times the maximum n ydose Thereare see full prescribing nformat on 
Special rskpatents-»dmuister with caution to certai o adeq 1 well c ed st 
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patients s asthe =! erly r debilitated, those with s women. Shi 


vere impar entol hepatic cr renal funetion, hypothyroid- tential bene fe fies sthe note "t 3 rig ‘to T | i s ae McNEIL 
is Tor ms disease, a prostatic hypertrophy o Nursing Mothers: wn wnetner the componenis 
a scu hs dtug are excreted n human mik. caufon should oe PHARMACELITICAL 


information for Patients: 





Jiscover a New 
vision of 
audiodiagnostic mastery 
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urofa 


Hearing Assessment Beyond the State of the Art 


New Aurora" provides 
extraordinary capabilities in 
ai c inical audiometry 

m hearing aid analysis 

B real ear probe measurement 

m hearing aid fitting 

B instrument self-calibration 


A fully integrated system 

providing brilliant graphic 

display of 

m chartable, full-sized performance results 
printed in multiple colors 


B composite/ multiple test results 





Extends current audiometric 
technology to include 


B storage, tabulation, and retrieval of individual 
patient records and test results 

B Office management potential through the 
usc ofan integrated personal computer 


A sharper sense of control 
and flexibility 

Aurora provides comprehensive support for 
the modern practice of hearing care. Now you 
can perform diagnostic procedures with a new 
sense of efficiency, precision, and conve- 
nience. Colorful graphics on the monitor and 
printouts trace an exact representation of 
hearing tests for analysis. Aurora says “future” 
to both staff and subjects, with a capacity for 
consistent, individualized hearing care with a 
level of confidence that can only be imagined 
with current technology. 


Cost-effectiveness the 
future demands 


Aurora meets the clinical expectations of 
tomorrow at a price that’s realistic today. It 
Saves your practice valuable space, time, and 
effort. But its ultimate cost-effectiveness: the 
programmable potential to meet future audio- 
diagnostic needs and stay one step ahead of 
the state ofthe art. 


From Nicolet Audiodiagnostics. 
We listened to the future and developed Aurora. 


Call 1-800-345-6880 
for more information. 
(In Wisconsin, call 1-608-273-6880. ) 





5225-4 verona Road. Madison, WI, USA 53711 
608/273-6880, TWX 910-286-2711. 


zz Nicolet 


Audiodiagnostics 
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You should know that Afrin Nasal Spray 
provides immediate, site-targeted relief without 
causing drowsiness. 


Cold tablets can make your patients feel drowsy all day long. Unlike 
e cold tablets, Afrin Nasal Spray's site-targeted delivery system gives 
| . your patients immediate relief without unwanted drowsiness. And 
-MASALSPRAY Afrin won't cause jitteriness or sleeplessness like oral decongestants. 
Wee For effective congestion treatment that doesn't cause drowsiness, 
ELUL = specify America's #1 recommended nasal spray...Afrin. 


Copyright € 1985, Schering Corporation. All rights reserved. AF-A424/13446709 7/85 
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HOUSE EAR INSTITUTE 
EMEN Il | +e a 
COCHLEAR IMPLANT TRAINING COURSES — 1987 
UO 5 S-* nuEEEEEEEL—— GG G——ÁNÁMÜM— —— À Hu——gÜÜÜÀ ar -———XA15.4 rp" — 


Designed for teams of otologists and audiologists who desire to offer cochlear implant sur- 
gery and (re)habilitation to their patients. 
Provides: 
@ n:ensive training in cochlear implant patient selection, surgery, and post-operative 
wethabilitation 


@ anupdate on the technology and performance capabilities of today’s most commonly 
ased single and multichannel cochlear implants 





Temporal bone dissection. @ Telecasts of live surgery and edited tapes by members of the 
Orclogic Medical Group, Inc. € Presentations by other teams of single and multichannel 
cocaiear implants currently available. 


Hand pieces, burrs, and basic equipment provided. 


1987 


May 18-21, 1987 
September 14-17, 1987 


24 CME hrs. — »talogists 
$850.90 per team (otologist and audiologist) 
$230.90 additional non-otologist team member 


Antonio De la Cruz, M.D., Director of Education 
House Ear Institute * 256 South Lake Street, Los Angeles, California 90057 * (213) 483-4431 












CRANIOF ACIAL 
MAXILLOFACIAL 
TRAUMA 
FELLOWSHIP 






PEDIATRIC OTOLARYNGOLOGIST 


OTOLARYNGOLOGY 
FELLOWSHIP OUTSTANDING PRACTICE opportu- 
nity for qualified and personable 


physician in Fargo, N.D.; Multi- 
July 1, 1988 speciality group practice of 200 in 
tri-college community of 130,000. 
Will join 3 in established depart- 
ment, adjacent to 400 + bed hos- 
pital. 











Responsibilities 
Include Surgery 
Research and 

Teaching 






Children's Hospital 


Boston, MA Salary: $25,000 


(Annualized) 
July 1, 1987— June 30, 1988 







Contact: Respond with C.V. in confidence 
to: 





For Information Write: 
Richard A. Pollock, M.D. 
Plastic Surgery 
Trauma Service 
Georgia Baptist Medical Center 
300 Boulevard, N.E. 
Atlanta, GA 30312 






Gerald B. Healy, MD. 
Children’s Hospital Charles Anderson, M.D. 
300 Longweod Avenue Box 2067 
Boston, MA 02115 Fargo, N.D. 58123 
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1987 ENG/HEARING AID WORKSHOPS 


1. March 20, 21, 22 Berkeley Marina Marriot, Berkeley, CA 
2. June 26, 27, 28 Orlando Airport Marriott, Orlando, FL 
3. October 18, 17, 18 Toronto Airport Hilton, Toronto Canada 


Each workshop will be held on a Friday, Saturday, and half-day Sunday. Courses will consist of: 
1. Establishing a Dispensing Office 1 day - 8:00 am to 5 pm Friday 
2. ENG Methods and Techniques 1 day - 8:00 am to 5 pm Friday 
3. Diagnosis & Management 8:00 am to 5 pm Saturday 
of the Dizzy Patient 8:00 am to 12:00 noon Sunday 


FEE: $200.00 per session $350.00 for any two sessions 
FACULTY: Phil Daspit, MD; Kathleen Evans, MA; Brad Melancon, MS; Ted Lucenay, MA 
AMA, ASHA, and NHAS CEU's available 
SPONSORING INSTITUTIONS: Barrow Neurologic Institute, St. Joseph's Medical Center, Phoenix, AZ, 


and Southwest Texas State University Speech-Language-Hearing Clinic, San Marcos, TX 


For more information contact: Brad Melancon, Tracoustics Medical Instruments 
Division of Starkey Laboratories, 1-800-228-0881. In Texas, (512) 448-4877. 
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APR. 30-MAY 3 Retrolab 
Vestibular Nerve (h ads 
É Herb Silverstein, E. Garcia-Ipanez, and Gary 
VanderArk for Otologist-Neurosurgeon pairs. 
Be JUN 4-6 Temporal Bone Approaches he 
x Cranial Cavity — Thomas J. Balkany and -~ 
Gail Gardner. (Temporal bone dissec on x tä 
an emphasis on neuro-otologic tone 
Dono sta, 
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The first trochetreatment 


Before t-eatment.! 


High clinical cure* rates. 


A clinical cure rate of 9696 was achieved in 
one randomized double-blind trial? in which 
MYCELEX Troche was administered to 
patients with oropharyngeal candidiasis. 
Other investigators have concluded that 
MYCELEX Troche “is highly effective 


treatment for chronic oral candidiasis. ”3 


Dramatic improvement 

in symptoms. 

Patients attain a high degree of relief at the 
end of therapy, as evidenced by the dramatic 
decrease in severity of glossitis, patches, 


perleche, pain, and other clinical signs and 
symptoms of thrush. 4 





for oropharyngeal 
candidiasis. 


After treatment with 
MYCELEX Troche.' 





Good patient acceptance, 
minimal side effects. 


With MYCELEX Troche, messy suspensions 
and lengthy swishing are things of the past: 
MYCELEX Troche has a pleasant, slightly 
sweet taste. And an entire day's therapy— 
5 troches—can easily be carried in pocket 
Or purse. 

Based on a study of 52 episodes of 
oropharyngeal candidiasis, the investigators 
stated: “We believe that the troche form of 
clotrimazole...in the treatment of thrush in 
any patient population...is both effective 
and safe." ^* 

" Clinical cure is defined as absence of signs and symptoms 
of the disease. 


*See adjacent page for summary vl inse information, 
including contraindications and adverse reactions. 


Mscelex Troche 
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The only troche 
for oropharyngeal 


candidiasis. 





MYCELEX® (clotrimazole) TROCHE 


indications and Usage: Mycelex Troches are indicated 
for the local treatment of oropharyngeal candidiasis 
The diagnosis should be confirmed by a KOH smear 
and/or culture prior to treatment. 

Contraindications: Mycelex Troches are contra- 
indicated in patients who are hypersensitive to any of 
the components. 

Warning: Mycelex Troches are not indicated for the 
treatment of systemic mycoses 

Precautions: Abnormal liver function tests have been 
reported in patients treated with clotrimazole troches; 
elevated SGOT levels were reported in about 15% of 
patients in the clinical trials. In most cases the eleva- 
tions were minimal and it was often impossible to 
distinguish effects of clotrimazole from those of other 
therapy and the underlying disease (malignancy in 
most cases). Periodic assessment of hepatic function is 
advisable particularly in patients with preexisting 
hepatic impairment. 

Since patients must be instructed to allow each 
troche to dissolve slowly in the mouth in order to 
achieve maximum effect of the medication, they must 
be of such an age and physical and/or mental 
condition to comprehend such instructions. 

Carcinogenesis: An 18-month dosing study with 
clotrimazole in rats has not revealed any carcinogenic 
effect 

Usage in Pregnancy: Pregnancy Category C 
Clotrimazole has been shown to be embryotoxic in 
rats and mice when given in doses 100 times the 
adult human dose (in mg/kg), possibly secondary to 
maternal toxicity. The drug was not teratogenic in mice, 
rabbits, and rats when given in doses up to 200, 180, 
and 100 times the human dose 

Clotrimazole given orally to mice from nine weeks 
before mating through weaning at a dose 120 times the 
human dose was associated with impairment of mating, 
decreased number of viable young, and decreased 
survival to weaning. No effects were observed at 60 
times the human dose. When the drug was given to rats 
during a similar time period at 50 times the human 
dose, there was a slight decrease in the number of pups 
per litter and decreased pup viability, 

There are no adequate and well-controlled studies in 
pregnant women. Clotrimazole troches should be used 
during pregnancy only if the potential benefit justifies 
the potential risk to the fetus 
Pediatric Use: Safety and effectiveness of clotrimazole 
in children below the age of three years have not been 
established; therefore, its use in such patients is not 
recommended. 

Adverse Reactions: Abnormal liver function tests have 
been reported in patients treated with clotrimazole 
troches; elevated SGOT levels were reported in about 
1596 of patients in the clinical trials (see Precautions 
section) 

Nausea and vomiting was reported in about one in 
20 patients 
Dosage and Administration: Mycelex Troches are 
administered only as a lozenge that must be dissolved 
slowly in the mouth. The recommended dose is one 
troche five times a day for 14 consecutive days 
Only limited data are available on the safety and 
effectiveness of the clotrimazole troche after prolonged 
administration; therefore, therapy should be limited to 
short-term use, if possible 
How Supplied: Mycelex Troches—white, discoid, 
uncoated tablets are supplied in bottles of 70 and 140 
Each tablet will be identified with the following: Miles 
095. 

Store below 86°F (30°C), avoid freezing 
References: 1. Montes LF, et al: Clotrimazole troches: a 
new therapeutic approach to oral candidiasis. Cutis 
17:277-280, 1976. 2. Yap B-S, Bodey GP: Oropharyngeal 
candidiasis treated with a troche form of clotrimazole 
Arch Intern Med 139:656-657, 1979. 3. Kirkpatrick CH, 
Alling DW: Treatment of chronic oral candidiasis 
with clotrimazole troches: a controlled clinical trial 
N Engl J Med 299:1201-1203, 1978. 4. Data on file, 
Miles Pharmaceuticals 
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Miles Pharmaceuticals 


Division of Miles Laboratories, Inc 
West Haven, Connecticut 06516 USA 


© 1983 MILES PHARMACEUTICALS 
DIVISION OF MILES LABORATORIES, INC DOM-2242 














T'S TIME 
TO GET OUT 
OF THE DARK. 


OOo. 





Open your eyes and see just how many subjects are 
covered in the new edition of the Consumer Informa- 
tion Catalog. It's free just for the asking and so are 
nearly half of the 200 federal publications described 
inside. Booklets on subjects like financial and career 
planning; eating right, exercising, and staying healthy; 
housing and child care; federal benefit programs. Just 
about everything you would need to know. Write today. 
We'll send you the latest edition of the Consumer 
Information Catalog, which is updated and published 
quarterly. It'll be a great help, you'll see. Just write: 


us, 


"y 


Consumer Information Center 
Department TD 
Pueblo, Colorado 81009 









A public service of this publication and the 
Consumer Information Center of the 
U.S. General Services Administration 


NASALIDE vs. 


Cromolyn Sodium NASALIDE efficacy 


and convenience 
make the difference. 


Cromolyn Sodium 


Onset of action 2-4 weeks* 


Dosage regimen TLD. or Q.I.D. 


Mos: common Mild stinging/ 
side-effects burning 


"For pesenmal allergic rhinitis 
*“Some oattants may require up to 3 weeks to obtain maximum benefit. 
Pleaseseeibriel summary of prescribing information for Nasalide on following page. 


. Brown 4M® Engler C, English “R: A comparative trial of flunisolide and sodium 
cromom@lycate nasal Sprays in the treatment of seasonal allergic rhinitis. Clin Allergy 
11: 169-573, 1981. 
A trial of fiunisolide nasal spray and sodium cromoglycate nasal spray was carried 
Out with 6 seasonal rhinitis patients. An open, parallel design was chosen, one group 
receiving Munisolide and the cther, sodium cromoglycate. The two treatment groups 
were matesed for usual Severy of hay fever symptoms as shown in previous years. 
Onla nrd thaw alaa Lani a daib: seamed 


Dationt= wamra coon at 1) 2 ane 7 u Of Cpe ome 


NASALIDE 
2-5 days*” 
B.1.D. 


Mild stinging 
burning 


Compare efficacy and 
convenience. 


A comparative trial assessing symptom 
control in rhinitis (sneezing, blockage, 
eye symptoms) found flunisolide to 

be statistically superior to cromolyn 
sodium. Side effects, consisting mainly 
of mild nasopharyngeal irritation, were 
similar in both treatment groups.’ 

In another study with cromolyn 
sodium, Nasalide was shown to have 
slightly increased efficacy? And B.1.D. 
dosage makes Nasalide easier and 
more convenient. 


Efficacy with convenience 
iR 3] 
3 





The Specialists' Choice 
for allergic rhinitis™ 


Nasalide BLD. 
(flunisolide) nasal solution 0025% 


3. Nasalide is the intranasal steroid brand most widely prescribed by allergists and 
otolaryngologists. Based on a leading industry audit 


“When conventional therapy proves unsatisfactory 


Brief Summary 
Description: Each bottle of NASALIDE® (flunisolide) nasal 
solution contains flunisolide in a solution of propylene glycol, 
pol ethylene glycol 3350, citric acid, sodium citrate, butylated 
ydroxyanisole, edetate disodium, benzalkonium chloride, 
and purified water, with NaOH and/or HCI added to adjust 
the pH. It contains no fluorocarbons. 
Indications: For topical treatment of the symptoms of sea- 
sonal or perennial rhinitis when effectiveness of or tolerance 
to conventional treatment is unsatisfactory. 
Improvement is based on a local effect rather than systemic 
absorption. Improvement is usually apparent within a few 
days after starting Nasalide but may take as long as 2 weeks in 
some patients. Although systemic effects are minimal at rec- 
ommended doses, Nasalide should not be continued beyond 
3 weeks in the absence of significant symptomatic improve- 
ment. Nasalide should not be used in the presence of 
untreated localized infection involving nasal mucosa. 
Contraindications: Hypersensitivity to any ingredients. 
Warnings: Patients transferred from systemic steroid therapy 
to Nasalide should be monitored to avoid acute adrenal insuffi- 
ciency in response to stress. Since some patients may experi- 
ence symptoms of withdrawal, attention must be given to 
patients previously treated for prolonged periods with sys- 
temic corticosteroids, particularly those with associated 
asthma or other clinical conditions where too rapid a decrease 
in systemic corticosteroids may cause a severe exacerbation of 
symptoms. Nasalide should be used with caution in patients on 
alternate-day prednisone for any disease. 
Precautions: General: Localized Candida albicans infections 
of the nose and pharynx occurred only rarely in clinical studies, 
but if such an infection presents, treatment with appropriate 
local therapy or discontinuation of Nasalide treatment may 
be required. 
Flunisolide is absorbed into the circulation. Systemic effects 
have been minimal with recommended doses but larger doses 
should be avoided since excessive doses may suppress hypotha- 
lamic-pituitary-adrenal function. 
Nasalide should be used with caution in patients with active 
or quiescent tuberculosis infections of the respiratory tract; 
untreated fungal, bacterial, or systemic viral infections; or ocu- 
lar herpes simplex. 
In patients who have experienced recent nasal septal ulcers, 
recurrent epistaxis, nasal surgery, or trauma, a nasal cortico- 
steroid should be used with caution until healing has occurred. 

Information for Patients: Nasalide should be used as 
directed at the prescribed dosage. Nasal vasoconstrictors or 
oral antihistamines may be needed until the effects of Nasalide 
are fully manifested. The patient should follow the Patient 
Instructions carefully and should contact a physician if symp- 
toms do not improve, if the condition worsens, or if sneezing 
or nasal irritation occurs. 

Carcinogenesis: Long-term studies showed a slight 

increase in the incidence of pulmonary adenomas in mice, but 
not in rats. The findings were well within the range of sponta- 
neous adenomas previously reported in the literature for 
untreated or control mice. 
Female rats receiving the highest oral dose had an increased 
incidence of mammary adenocarcinoma compared to control 
rats. An increased incidence of this tumor type in rodents has 
been reported for other steroids, but no correlation has been 
established between these tumors in rodents and man. 

Impairment of Fertility: Female rats receiving high 
doses of flunisolide (200 mcg/kg/day) showed some evidence 
of impaired fertility. Reproductive performance in low and mid- 
dose groups was comparable to controls. 

Pregnancy: Pregnancy Category C. The drug has been 
shown to be teratogenic and fetotoxic in rabbits and rats. The 
drug should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. 

Nursing Mothers: Because other corticosteroids are 
excreted in human milk, caution should be exercised when 
the drug is administered to nursing women. 

Adverse Reactions: The most frequent complaints were mild 
transient nasal burning and stinging (reported in approximately 
45% of patients). These complaints do not usually interfere with 
treatment; in only 3% of patients was it necessary to decrease 
dosage or stop treatment because of these symptoms. 
Incidence of 5% or less: nasal congestion, sneezing, epistaxis 
and/or bloody mucus, nasal irritation, watery eyes, sore throat, 
nausea and/or vomiting, headaches and loss of sense of smell 
and taste. In rare instances, nasal septal perforations were 
observed during the studies but a causal relationship with 
Nasalide was not established. 

Systemic corticosteroid side effects were not reported during 
the controlled clinical trials. If recommended doses are 
exceeded, or if individuals are particularly sensitive, symptoms 
of hypercorticism could occur. 

Dosage and Administration: Full therapeutic benefit 
requires regular use and is usually evident within a few days, but 
up to 3 weeks may be required for some patients to achieve 
maximum benefit. Patients should use a decongestant and clear 
their nasal passages of secretions prior to use. Recommended 
starting dose in adults: 2 sprays in each nostril b.i.d. If needed, 
increase to 2 sprays t.i.d. 

Recommended starting dose in children (6-14 years): | spray in 
each nostril t.i.d. or 2 sprays in each nostril b.i.d. Not recom- 
mended for use in children less than 6 years old. 

Total daily doses: not to exceed 8 sprays in each nostril for 
adults and 4 sprays in each nostril for children. 





Maintenance dose: smallest amount necessary to control’ 


symptoms. 

How Supplied: Each 25 ml Nasalide* (flunisolide) nasal solu- 
tion spray bottle (NDC 0033-2906-40) (NSN 6505-01-132- 
9979) contains 6.25 mg (0.25 mg/ml) of flunisolide and is 
supplied with a nasal pump unit with dust cover, and patient 
instructions. 

Rev. November 1986 


SYNTEX LABORATORIES, INC. 
PALO ALTO, CA 94304 ©1987 Syntex Laboratories, Inc. 
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ERYC® (erythromycin capsules, USP) 

Before prescribing, please see full prescribing information. A Brief Summary follows. 

ore IONS AND USAGE: ERYC is indicated in children and adults for the treatment of the following 
conditions: 

Upper respiratory tract infections of mild to moderate degree caused by Streptococcus pyogenes 
(group A beta hemolytic streptococci); Streptococcus pneumoniae (Diplococcus pneumoniae): 

aemophilus intlwenzae (when used concomitantly with adequate doses of sulfonamides, since not all 
strains of H influenzae are susceptible at the erythromycin concentrations ordinarily achieved). (See 
appropriate sulfonamide labeling for prescribing information.) 

Lower respiratory tract infections of mild to moderate severity caused by Streptococcus pyogenes 
(group A beta hemolytic streptococci): Streptococcus pneumoniae (Diplococcus pneumoniae). 

Respiratory tract infections due to Mycoplasma pneumoniae Dou agent). 

Pertussis (whooping cough) caused by Bordetella pertussis. Erythromycin is effective in eliminating the 
organism from the nasopharynx of infected individuals, rendering them noninfectious. Some clinical studies 
suggest that erythromycin may be helpful in the prophylaxis of pertussis in exposed susceptible individuals. 

iphtheria—Assan adjunct to antitoxin in infections due to Corynebacterium diphtheriae, to prevent 
establishment of carriers and to eradicate the organism in carriers. 

Erythrasma—irthe treatment of infections due to Corynebacterium minutissimum. 

Intestinal amebiasis caused by Entamoeba histolytica (oral erythramycins only). Extraenteric amebiasis 
requires treatment with other agents. 

Infections due to Listeria monocytogenes. 

Skin and soft tissue infections of mild to moderate severity caused by Streptococcus pyogenes and 
Staphylococcus aureus (resistant staphylococci may emerge during treatment) 

Primary syphilis caused by Treponema pallidum. Erythromycin (oral forms only) is an alternate choice 
of treatment for primary syphilis in patients allergic to the penicillins. in treatment of primary syphilis, 
spinal fluid shouldbe examined before treatment and as part of the follow-up after therapy The use of 
erythromycin for the treatment of in utero syphilis is not recommended. (See CLINICAL PHARMACOLOGY 
in full prescribing mformation.) 

Erythromycins are indicated for treatment of the following infections caused by Chlamydia trachomatis: 
conjunctivitis of the newborn, pneumonia of infancy, urogenital infections during pregnancy. When tet- 
racyclines are conrraindicated or not tolerated. erythromycin is indicated for the treatment of uncom- 
plicated urethral, endocervical, or rectal infections in adults due to Chlamydia trachomatis. 

Legionnaires’ disease caused by Legionella pneumophila. Although no controlled clinical efficacy 
studies have been conducted, in vitro and limited preliminary clinical data suggest that erythromycin may 
be effective in treating Legionnaires’ disease. 

Therapy with erythromycin shou!d be monitored by bacteriological studies and by Clinical response 
(See CLINICAL PHARMACOLOGY —Microbiology in full prescribing information). 

Injectable benzathine penicillin G is considered by the American Heart Association to be the drug of 
choice in the treatment and prevention of streptococcal pharyngitis and in long-term prophylaxis of 
rheumatic fever. Wren oral medication is preferred for treatment of the above conditions, penicillin G, V. or 
erythromycin are alternate drugs of choice 

Although no cortrolled clinical efficacy trials have been conducted, erythromycin has been suggested 
by the American Heart Association and the American Dental Association for use in a regimen for prophylaxis 
against bacterial endocarditis in patients allergic to penicillin who have congenital and /or rheumatic or 
other acquired va!wular heart disease when they undergo dental procedures and surgical procedures of the 
upper respiratory tract. (Erythromycin is not suitable prior to genitourimary surgery where the organisms 
likely to lead to bacteremia are gram-negative bacilli or the enterococcal group of streptococci). 

NOTE: When selecting antibiotics for the prevention of bacterial endocarditis the physician or dentist 
— read the full joint 1984 statement of the American Heart Association and the American Dental 

ssociation 
CONTRAINDICATION: ERYC is contraindicated in patients with known hypersensitivity to this antibiotic. 
WARNING: There nave been a few reports of hepatic dysfunction, with or without jaundice, occurring in 
patients receiving erythromycin ethylsuccinate, base, and stearate products 
PRECAUTIONS: Caution should be exercised when erythromycin is administered to patients with impaired 
hepatic function (see CLINICAL PHARMACOLOGY, in full prescribing information, and WARNING). 

Erythromycin use in patients who are receiving high doses of theophylline may be associated with an 
increase in serum taeophylline levels and potential theophylline toxicity. In case of theophylline toxicity 
and/or elevated serum theophylline levels, the dose of theophylline should be reduced while the patient is 
receiving concomitant erythromycin therapy. 

Erythromycin interferes with the fluorometric determination of urinary catecholamines. 

Prolonged or repsated use of erythromycin may result in an overgrowth of nonsusceptible bacteria or 
ae If superinfection occurs, erythromycin should be discontinued and appropriate therapy instituted. 

hen indicated, incision and drainage or other surgical procedures should be performed in conjunction 
with antibiotic therapy. 

Pregnancy Category B—Reproduction studies have been performed in rats, mice anc rabbits using 
erythromycin and its various salts and esters, at doses which were several times multiples of the usual 
human dose. No evidence of impaired fertility or harm to the fetus that appeared related to erythromycin 
was reported in these studies. There are, however, no adequate and well-controlled studies in pregnant 
women. Because animal reproduction stucies are not always predictive of human response, this drug 
should be used during pregnancy only if clearly needed 

Labor and Delivery—The effect of ERYC on labor and delivery is unknown. 

Nursing Mothers—Erythromycin is excreted in milk (see CLINICAL PHARMACOLOGY. in full prescribing 
information) 

Pediatric Use—See INDICATIONS AND USAGE and DOSAGE AND ADMINISTRATION. 

ADVERSE REACTIONS: The most frequent side effects of oral erythromycin preparations are gastro- 
intestinal and are ccse-related. They include nausea, vomiting, abdominal pain, diarrhea and anorexia. 
Symptoms of hepatic dysfunction and/or abnormal liver function test results may occur (see WARNING) 

Mild allergic reactions such as rashes with or without pruritus, urticaria, bullous fixec eruptions, and 
eczema have been reported with erythromycin. Serious allergic reactions, including anaphylaxis have 
been reported 

There have been isolated reports of reversible hearing loss occurring chiefly in patients with renal 
insufficiency and in patients receiving high doses of erythromycin. 

DOSAGE AND ADMINISTRATION: Administration of a dose of ERYC in the presence of food lowers the blood 
levels of systemically available erythromycin. Although the blood levels obtained upon administration of 
enteric-coated erythromycin products in the presence of food are still above minimum inhibitory concen- 
trations (MICs) of mast organisms for which erythromycin is indicated, optimum blood levels are obtained 
on a fasting stomach (administration at least '2 hour and preferably two hours before or after a meal). 

ADULTS: The usual dose is 250 mg every 6 hours taken one hour before meals. If twice-a-day dosage is 
desired, the recommended dose is 500 mg every 12 hours. Dosage may be increased up to 4 grams per 
day. according to the-severity of infection. Twice-a-day dosing is not recommended when doses larger than 
1 gram daily are administered 

CHILDREN: Age, weight, and severity of the infection are important factors in determining the proper 
dosage. The usual desage is 30 to 50 mg/kg/day in divided doses. For the treatment of more severe 
infections, this dose:may be doubled. 

Streptococcal infections: A therapeutic dosage of oral erythromycin should be administered for at least 
10 days. For continuous prophylaxis against recurrences of streptococcal infections in persons with a 
history of rheumaticheart disease, the dose is 250 mg twice a day. 

For the preventicr-of bacterial endocarditis in penicillin-allergic patients with valvular heart disease who 
are to undergo centa’ procedures or surgical procedures of the upper respiratory tract, the adult dose 
is 10 gram orally (20: mg/kg for children) one hour prior to the procedure and then 500 mg (10 mg/kg for 
children) orally 6 hours later. (See INDICATIONS AND USAGE ) 

Primary syphilis: 30-40 grams given in divided doses over a period of 10-15 days. 

Intestinal amebiasis: 250 mg four times daily for 10 to 14 days for adults; 30 to 50 mg/kg/day in divided 
doses for 10 to 14 days for children. 

Legionnaires’ Disease: Although optimal doses have not been established, doses utilized in reported 
clinical data were thcse recommended above (1 to 4 grams daily in divided doses) 

Urogenital infectiens during pregnancy due to Chlamydia trachomatis: Although the optimal dose and 
duration of therapy have not been established, the suggested treatment is erythromycin 500 mg, by 
mouth, 4 times a daywon an empty stomach for at least 7 days. For women who cannot tolerate this 
regimen, a decreasec- dose of 250 mg. by mouth, 4 times a day should be used for at least 14 days. 

For adults with uncomplicated urethral, endocervical, or rectal infections caused by Chlamydia tracho- 
matis in whom tetracyclines are contraindicated or not tolerated: 500 mg, by mouth, 4 times a day for at 
least 7 days 

Pertussis: Although optimum dosage and duration of therapy have not been established, doses of 
erythromycin utilizecan reported clinical studies were 40-50 mg/kg/day. given in divided doses for 5 to 14 
days. 06966013 

Caution— Federal law prohibits dispensing without prescription. 

Distributed b 
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Erythromycin by special delivery 


Artist's representation of ERYC pellets being dispersed in the small inteStine intact. 
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- ERYC offers a system of unique 
erythro-pellets that delivers 
erythromycin at full potency 


The result—as evidenced in a 

bioavailability study: . 

ERYC 250 mg delivered more 

than five times the active 

erythromycin base obtained 
^, With E.E.S. 400* | 


Enteric-coated erythro-pellets 
also reduce potential for 
JAS OIERA ARENE, os side effects 


ERYG 


"CAPSULESUSP) PARKE-DAVIS 


the office antibiotic Please see next page for brief summary 
of prescribing information: 
* Data on file, Medical Affairs Dept, Parke-Dav:s © 1984 Warner-Lambert Company 
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somatosensory Evoked Potential (SEP). 


Helps You Forget the Way 
Evoked Potential Testing 
Used to be 


Pause a moment and think about the old 
days .. . before there was a Bio-logic. You 
remember when sophisticated 
electrodiagnostic testing required an 
expensive collection of heavy, clunky 
instrumentation, and the manufacturers told 
you what you needed. 
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jrainstem Auditory Evoked Potential (BAEP) 





Visual Evoked Potential (VEP). Reliability is clearly 
indicated by the superimposed replica 


Well, times have changed and the Navigator 
is a sign of the times. Bio-logic is a 
successful leader in the revolution of the 
electrodiagnostic testing system industry. 
Our formula for success is simple. We listen 
to you. The new desk-top Navigator and the 
single-case Traveler are two of the obvious 
results. Because we provide systems like the 
Navigator according to vour specifications, 
Dio-logic has become one of the fastest 
growing companies in America (Business 
Week, Oct. 28, 1985, p. 14). 


You Will Recognize the Quality 
and Flexibility 

Things like superior amplifiers and superb 
common mode rejection allow vou to 
acquire and display quality data in an 
easy-to-read format on the 13" color screen. 
Not only does the IBM PC capability 
increase flexibility, it allows you to run over 
10,000 commercially available programs. 
It's easy to control the mighty Navigator 
because the on-screen menus guide you 
through your testing. 


You Demand Speed and 
Expandability 

You will have an 8 MHz processor which 
will give you 6876 faster processing than an 
IBM PC and an unsurpassed overall speed of 
operation. The 708K RAM packed into the 


Navigator gives it the ability to remember 
what you need to get the job done right. 
The expandability which vou demand has 
become a Bio-logic trademark. You decide 
the capabilities you want now, and add 
others when the need arises. You can even 
expand your Navigator to the 
top-of-the-line Brain Atlas III and do 
topographic brain mapping. 


You Taught Us How to Spell 
Capability 

AEP, VEP, SEP. ENN, ECoG, NCV, 40 Hz ERP 
ERG, EOG, CSA, Bone Conduction, and 
Topographic Brain Mapping. 


Thinking About Price, Service 
and Support? 

Give us a call. You're going to like what we 
have to tell vou. 

Toll free at 800-323-8326 

(Illinois call collect 312-564-8202) 


Europe/Middle East 

Dickenson House, Albion Street 
Chipping Norton 

Oxtordshire, UK OX75B] 

USA Iclephone: 0608 41981 

Telex: Ref. EEGOOT, 265871 MONREF G 


Corporate 
Headquarters 

125 Huehl Road 
Northbrook, IL 60062 


IBM PC is a trademark of International Business Machines Corp 


THE DENVER NASAL SPLINT® 


IT’S ADHESIVE 


i 


e | Minute Application 

€ No Operating Room Mess 
® Not Stainable 

e Water Resistant 

e Very Adhesive 

e [nconspicuous 


FOR INFORMATION AND SAMPLES 
ON THE DENVER NASAL SPLINT® 
CALL (303) 771-5550, EXT. 30 


TELEX NO. 450-576 


HE DENVER SPLINT COMPANY. INC. 4975 SOUTH ALBION STREET, LITTLETON, COLORADO 80121, U.S.A. 
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No time for vertigo 


* INDICATIONS: Based on a review of this drug by the National 
Academy of Sciences— National Research Council and/or other 
irformation, FDA has classified the indications as follows: 

Effective: Management of nausea and vomiting, and dizziness 
associated with motion sickness. 


Possibly Effective: Management of vertigo associated with 
diseases affecting the vestibular system. 

Final classification of the less than effective indications requires 

rther investigation. 





CONTRAINDICATIONS: Previous hypersensitivity. 

WARNINGS: Drowsiness may occur; patients should be warned of this 
possibility and cautioned against driving a car or operating dangerous 
machinery. Patients should avoid alcoholic beverages while taking this 
drug. Due to its potential anticholinergic action, this drug should be 
used with caution in patients with asthma, glaucoma, or enlargement 
of the prostate gland. 

Usage in Children: Safety and effectiveness in children have not 
been established; usage is not recommended in children under 12 years 
of age. 

Usage in Pregnancy: Pregnancy Category B. Reproduction studies in 
rats have shown cleft palates at 25-50 times the human dose. Epidemio- 
logical studies in pregnant women, however, do not indicate that mecli- 
zine increases the risk of abnormalities when administered during 
pregnancy. Despite the animal findings, it would appear that the possi- 
bility of fetal harm is remote. Nevertheless, meclizine, or any other 
medication, should be used during pregnancy only if clearly necessary. 
ADNERSE REACTIONS: Drowsiness, dry mouth, and blurred vision 


have been reported. 


Before prescribing or administering, please see package circular. 


Antivert 


meclizine HCl) 


Tablets: 12.5 mg, 25 mg, 50 mg 


Or vertigo 


Dosage for Vertigo: 
The recommended dosage is 
25 mg to 100 mg daily in divided doses 


Illustration: Chicago ironworker 
labors on a pedestal high above the 
city to dismantle old antenna. 
(Courtesy of Chicago Tribune) 


ROeRIG CZ» 


A division of Pfizer Pharmaceuticals 
© 1937. Pfizer Inc. New York, New York 10017 





avr 


archives of 


Otolaryngology — 
Head. Neck Surgery 


EDITORIAL BOARD 


Byron J. Bailey, MD 
Chief Editor 
Archives of Otolaryngology — 
Head & Neck Surgery 
Substation 1, PO Box 103 
Galveston, TX 77550 


Margi Bailey 
Assistant to the Editor 
(409) 765-9040 


EDITORIAL BOARD 
John G. Batsakis, MD, Houston 
Robert C. Bilger, PhD, Champaign, Ill 
Robert W. Cantrell, MD, Charlottesville, Va 
Roger L. Crumley, MD, Orange, Calif 
Charles W. Cummings, MD, Seattle 
Willard E. Fee, Jr, MD, Stanford, Calif 
Richard R. Gacek, MD, Syracuse, NY 
George A. Gates, MD, San Antonio, Tex 
Jerome C. Goldstein, MD, Washington, DC 
Michael E. Johns, MD, Baltimore 
Jack D. Kerth, MD, Chicago 
Robert I. Kohut, MD, Winston-Salem, NC 
Charles J. Krause, MD, Ann Arbor, Mich 
Eugene N. Myers, MD, Pittsburgh 
J. Gail Neely, MD, Oklahoma City 
Arnold M. Noyek, MD, Toronto 
M. Eugene Tardy, Jr, MD, Chicago 


MEDICAL NEWS SECTION EDITOR 
Harold C. Pillsbury Ill, MD 
Chapel Hill, NC 
RESIDENT'S PAGE SECTION EDITOR 
Robert E. Fechner, MD 
Charlottesville, Va 
FACIAL PLASTIC NEWS COORDINATOR 
Wayne F. Larrabee, Jr, MD 
Seattle 
HEAD AND NECK SOCIETY NEWS 
COORDINATOR 
George Sisson, MD 
Chicago 


ASSOCIATE EDITORS 
Maxwell Abramson, MD, New York; Robin 


T. Cotton, MD, Cincinnati; Malcolm Gra- 


ham, MD, Farmington Hills, Mich; G. Richard 
Holt, MD, San Antonio, Tex; David L. Lar- 
son, MD, Milwaukee; Robert H. Miller, MD, 
New Orleans; H. Bryan Neel Ill, MD, PhD, 
Rochester, Minn; James L. Parkin, MD, Salt 
Lake City; Dale H. Rice, MD, Los Angeles; 
Frank N. Ritter, MD, Ypsilanti, Mich; Clar- 
ence T. Sasaki, MD, New Haven, Conn; 
David E. Schuller, MD, Columbus, Ohio; 
Charles M. Stiernberg, MD, Galveston, Tex; 
William H. Wilson, MD, Denver 


480 


PUBLICATION STAFF 
535 N Dearborn St, Chicago, IL 60610 


Michael D. Springer, Associate Editor 
Marlene M. Hinsch, Production Manager 


John R. Sayban, Assistant Production Man- 
ager 


Cheryl Iverson, Editorial Processing Man- 
ager 


Paula Glitman, Assistant Editorial Processing 
Manager 


Dennis J. Shipley, Permissions and Graphic 
Design Manager 


Staff Assistants: Diane Darnell, Bonnie Van 
Cleven 


Copy Editing: Edward Jyváskylà (Supervi- 
sor), Vickey Golden (Free-lance Coordinator), 
Richard Diaz (Senior Copy Editor), Dee E. 
Egger, Daniel Knight, Donald N. La Petina 


Production Supervisors: Betty Frigerio (Ad- 
vertising), Thomas J. Handrigan (Illustrations), 
Elizabeth Petrikenas (Proofreading), Mary C. 
Steermann (Editorial), JoAnne Weiskopf (Lay- 
out) 


Proofreading: Jennifer Reiling, Christopher 
Siek, Christine M. Smith, Barbara Wojtowicz 


Art and Senior Production Assistants: 
Mary C. Beauregard, Cari Biamonte, Karen 
Branham, Jerri Hall-Gortowski, Sally Hoyt, 
Debra Lucas, Dorothy Patterson, Susan Price, 
Deirdre Rittenhouse, Ellen Yoshihara 


Production Assistants: Darlene E. Filips, 
Anita Henderson 


Manuscript Records: Lenette Gardner 


Editorial Assistant: Jean Schaffner 


Indexing: Norman  Frankel (Supervisor), 
Susan McClelland, Mary Kay Tinerella 


Please address correspondence concerning 
accepted or published communications to: 


AMA Specialty Journals, 535 N Dearborn St, 


Chicago, IL 60610 


The ARCHIVES OF OTOLAR- 
YNGOLOGY-HEAD & NECK 





Mead Data Central, Dayton, 
Ohio. 


JAMA American Medical Association 
AJDC diseases of Chicren 
Dermatology 
General Psychiatry 
Internal Medicine 
Néxrology 
Ophthalmology 
Olalsryngologs-Head 

& Neck Surgery 


archives of 


Pathology | 
& Laboratory Medicine 


archives of 


Surgery 


James H. Sammons, MD 
Executive Vice-President 
James S. Todd, MD 
Senior Deputy Executive Vice-President 
Kenneth E. Monroe 
Deputy Executive Vice-President 
Theodore R. Chilcoat, Jr 
Assistant Executive Vice-President 
M. Roy Schwarz, MD 
Assistant Executive Vice-President 


George D. Lundberg, MD 
Vice-President, Scientific Information 


John T. Baker 
Vice-President, Publishing 


Norman D. Richey 
Director, Publication Production 
and Printing Division 


Lee A. Parent 
Director, Circulation-Fulfillment Division 


Dennis Joseph Dennehy 
Director, Advertising Sales and 
Promotion Services Division 


Thomas J. Carroll 
Director, Department of 
Advertising Communications 


Raymond Christian 
Director, Advertising Services Department 


THE OTHER LEADING 
AEROSOL CAN'T HOLD A 
CANDLE TO THE 
GENTLENESS OF VANCENASE 


= 











N i A 
| XJ 


no leading aerosol 
trea-s allergic 
rhinitis gentler. 


ux ^ ü BO ABESSE ESL —— [LU 
1 [ AU H ay d  -— SE 

i SED B i | 1 f 9 Y b | f , zh. ab B ' : A) gga 

LD $ O5 EI VER, ra Hm oW Am 9u ah Fm Ino Le m B oo one 

l | F er Pa EU "ON e. LENIE i ing IB SE iddi 
brandof beclomethasone dipropionate, USP 

! , 
Please xt page fcr brief summary of prescribing information 


cs ene pag 


© 1987, Schering Corporation, Kenilworth, New Jersey. All rights reserved 


aro 


Nasal 
Inhaler 


| | brand of Declomethasone dipropionate, USP 


Brief summary of prescribing information for oral inhalation only. For full 
prescribing information, please consult package insert. 


INDICATIONS AND USAGE VANCENASE® (beclomethasone dipropionate, 
USP) Nasal Inhaler is indicated for the relief of the symptoms of seasonal 
or perennial rhinitis in those cases poorly responsive to conventional 
treatment. 


CONTRAINDICATIONS Hypersensitivity to any of the ingredients of this 
preparation contraindicates its use. 


WARNINGS The replacement of a systemic corticosteroid with 
VANCENASE Nasal Inhaler can be accompanied by signs of adrenal 
insufficiency. 

When transferred to VANCENASE Nasal Inhaler, careful attention must 
be given to patients previously treated for prolonged periods with 
systemic corticosteroids. This is particularly important in those patients 
who have associated asthma or other clinical conditions, where too rapid 
a decrease in systemic corticosteroids may cause a severe exacerbation of 
their symptoms. 

Studies have shown that the combined administration of alternate day 
prednisone systemic treatment and orally inhaled beclomethasone 
increased the likelihood of HPA suppression compared to a therapeutic 
dose of either one alone. Therefore, VANCENASE treatment should be used 
with caution in patients already on alternate day prednisone regimens for 
any disease. 


PRECAUTIONS General: During withdrawal from oral steroids, some 
patients may experience symptoms of withdrawal, e.g., joint and/or 
muscular pain, lassitude, and depression. 

In clinical studies with beclomethasone dipropionate administered 
intranasally, the development of localized infections of the nose and 
pharynx with Candida albicans has occurred only rarely. When such an 
infection develops, it may require treatment with appropriate local 
therapy or discontinuance of treatment with VANCENASE Nasal Inhaler 

Beclomethasone dipropionate is absorbed into the circulation. Use of 
excessive doses of VANCENASE Nasal Inhaler may suppress HPA function. 

VANCENASE should be used with caution, if at all, in patients with 
active or quiescent tuberculous infections of the respiratory tract, or in 
untreated fungal, bacterial, systemic viral infections, or ocular herpes 
simplex. 

Because of the inhibitory effect of corticosteroids on wound healing, 
patients who have experienced recent nasal septal ulcers, nasal surgery, 
or trauma should not use a nasal corticosteroid until healing has 
occurred. 

Although systemic effects have been minimal with recommended 
doses, this potential increases with excessive doses. Therefore, larger 
than recommended doses should be avoided. 

Information for Patients: Patients should use VANCENASE Nasal 
Inhaler at regular intervals since its effectiveness depends on its regular 
use. The patient should take the medication as directed. It is not acutely 
effective and the prescribed dosage should not be increased. Instead, 
nasal vasoconstrictors or oral antihistamines may be needed until the 
effects of VANCENASE Nasal Inhaler are fully manifested. One to two 
weeks may pass before full relief is obtained. The patients should contact 
the doctor if symptoms.do not improve, or if the condition worsens, or if 
sneezing or nasal irritation occurs. For the proper use of this unit and to 
attain maximum improvement, the,patient should read and follow the 
accompanying PATIENT'S INSTRUCTIONS carefully. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of 
rats for a total of 95 weeks, 3 weeks by inhalation and 82 weeks by the 
oral route, resulted in no evidence of carcinogenic activity. Mutagenic 
Studies have not been performed. 

Impairment of fertility, as evidenced by inhibition of the estrus cycle in 
dogs, was observed following treatment by the oral route. No inhibition of 
the estrus cycle in dogs was seen following treatment with beclometha- 
sone dipropionate by the inhalation route. 

Pregnancy Category C: Like other corticoids, parenteral (subcuta- 
neous) beclomethasone dipropionate has been shown to be teratogenic 
and embryocidal in the mouse and rabbit when given in doses approxi- 
mately ten times the human dose. In these studies beclomethasone was 
found to produce fetal resorption, cleft palate, agnathia, microstomia, 
absence of tongue, delayed ossification, and agenesis of the thymus. 

No teratogenic or embryocidal effects have been seen in the rat when 
beclomethasone dipropionate was administered by inhalation at ten 
times the human dose or orally at 1000 times the human dose. There are 
no adequate and well-controlled studies in pregnant women. Beclometha- 
sone dipropionate should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. 

Nonteratogenic Effects: Hypoadrenalism may occur in infants born of 
mothers receiving corticosteroids during pregnancy. Such infants should 
be carefully observed. 

Nursing Mothers: It is not known whether beclomethasone dipropionate 
is excreted in human milk. Because other corticosteroids are excreted in 
human milk, caution should be exercised when VANCENASE® (beclo- 
methasone dipropionate, USP) Nasal Inhaler is administered to nursing 
women. 

Pediatric Use: Safety and effectiveness in children below the age of 
6 years have not been established. 


ADVERSE REACTIONS — Side effects reported are primarily associated 
with the nasal mucous membranes. They include sensations of irritation 
and burning in the nose (11 per 100 patients), occasional sneezing 
attacks (10 per 100 adult patients), which may be more common in 
children, rhinorrhea (1 per 100 patients), localized infections of the nose 
and pharynx with Candida albicans rarely, transient episodes cf epistaxis 
or bloody discharge from the nose (2 per 100 patients), and ulceration of 
the nasal mucosa rarely. If recommended doses are exceeded, or if 
individuals are particularly sensitive, symptoms of hypercorticism, i.e., 
Cushing's syndrome could occur. 


OVERDOSAGE When used at excessive doses, systemic corticosteroid 
effects such as hypercorticism and adrenal suppression may appear. If 
such symptoms appear, the dosage should be decreased. 

The oral LDso of beclomethasone dipropionate is greater than 1 g/kg in 
rodents. One canister of VANCENASE Nasal Inhaler contains 8.4 mg of 
beclomethasone dipropionate, therefore acute overdosage is unlikely. 


HOW SUPPLIED — VANCENASE Nasal Inhaler, 16.8 g canister; box of one. 
Doy with nasal adapter and PATIENT'S INSTRUCTIONS; 
(NDC 0085-0041 -04). 


Store between 2° and 30°C (36° and 86°F). 


Schering Corporation 
Kenilworth, NJ07033 VC-236/14125906 5/87 


UNIVERSITY OF OKLAHOMA 


Department of Otorhinolaryngology 


EXPANDING R&D 


Research Director 
Associate Professor or Professor level to expand 
and develop Research Group; opportunity to hire 
Staff; and full support of the Department. 
Academic appointment and compensation related 
to training and experience. 


Associate Professor 


assist in expansion of otology and neurotology in 
a rapidly developing practice in an academic 
medical center. 


Assistant Professor 
offering unusual opportunity for a physician who 
has a Clinical Investigator Development Award 
(CIDA), or is interested in pursuing a CIDA. 


send letters of inquiry and CV to: 
J. Gail Neely, M.D., F.A.C.S., Chairman, 
Department of Otorhinolaryngology, 0.U.H.S.C.., 
P.O. Box 26901, Oklahoma City, OK 73190 


The University of Oklahoma Health Sciences Center is an equal opportunity/aftir- 
mative action employer. 





The Southern California Permanente Medical Group 
offers you the freedom to concentrate on patient care. 

We are a well-established, HMO multispecialty group 
practice. Our partnership is composed of and managed by 
SCPMG physicians. 

We are currently seeking applications from board eligible/ 
certified ENT/Head & Neck Surgeons for positions at the 
Kaiser Permanente Medical Center in Los Angeles. 

Our compensation is competitive and benefits are out- 
standing. They include: professional liability, medical and 
dental coverage, vacation and sick leave, continuing education, 
life insurance and retirement plans. After two years full-time 
employment, physicians are eligible to be considered for 
partnership. 

For a physician application, please call (818) 405-3224 or 
write to: Physician Recruitment, Dept. 5IAL8, Walnut Center, 
Pasadena, CA 91188-8850. 


Equal Opportunity Employer M/F/H 
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Pediazole 


erythromyeir ethyisuccinate and sulfisoxazole acetyl for oral suspension 


(206 mg erythromycin activity and the equivalent of 600 mg sulfisoxazole per 5 ml) 


Please see adjacent column for 


~~ 4, Bergeron MG-et-al: Comparative 2. Rodriguez WJ et al: Erythromycin- — 3. Gates GA et al: Medical treatmert brief summary of prescribing information. 
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BRIEF SUMMARY OF PRESCRIBING INFORMATION 


Pediazole 
erythromycin ethylsuccinate and 
sulfisoxazole acetyl for oral suspension 


(200 mg erythromycin activity and the equivalent of 600 mg sulfisoxazole per 5 ml) 





Indication 

For treatment of ACUTE OTITIS MEDIA in children that is caused by susceptible strains of Hemophilus influenzae. 
Contraindications 

Known hypersensitivity to either erythromycin or sulfonamides. 

Infants less than 2 months of age. 

Pregnancy at term and during the nursing period, because sulfonamides pass into the placental circulation and 
are excreted in human breast milk and may cause kernicterus in the infant. 

Warnings 

FATALITIES ASSOCIATED WITH THE ADMINISTRATION OF SULFONAMIDES, ALTHOUGH RARE, HAVE 
OCCURRED DUE TO SEVERE REACTIONS INCLUDING STEVENS-JOHNSON SYNDROME, TOXIC EPIDER- 
MAL NECROLYSIS, FULMINANT HEPATIC NECROSIS, AGRANULOCY TOSIS, APLASTIC ANEMIA, AND 
OTHER BLOOD DYSCRASIAS. 

Clinical signs such as sore throat, fever, pallor, rash, purpura, or jaundice may be early indications of serious 
reactions 

PEDIAZOLE SHOULD BE DISCONTINUED AT THE FIRST APPEARANCE OF SKIN RASH OR ANY SIGN OF 
ADVERSE REACTION. In some instances a skin rash may be followed by a more severe Nn such as 
Stevens-Johnson syndrome, toxic epidermal necrolysis, hepatic necrosis and serious blood disorde 

COMPLETE BLOOD COUNT SHCULD BE DONE FREQUENTLY IN PATIENTS RECEIVING 
SULFONAMIDES. 

Usage in Pregnancy (SEE ALSO: CONTRAINDICATIONS): The safe use of erythromycin or sulfonamides in 
pregnancy has not been established. The teratogenic potential of most sulfonamides has not been thoroughly 
investigated in either animals or humans. However, a significant increase in the incidence of cleft palate and other 
bony abnormalities of offspring has been observed when certain sulfonamides of the short, intermediate and long- 
acting types were given to pregnant rats and mice at high oral doses (7 to 25 times the human therapeutic dose). 

The frequency of renal complications is considerably lower in patients receiving the most soluble sulfonamides 
such às sulfisoxazole. Urinalysis with careful microscopic examination should be obtained frequently in patients 
receiving sulfonamides. 

Precautions 


- Erythromycin is principally excreted by the liver. Caution should be exercised in administering the antibiotic to 


patients with impaired hepatic function. There have been reports of hepatic dysfunction, with or without jaundice 
occurring in patients receiving oral erythromycin products. 

Recent data from studies of erythromycin reveal that its use in patients who are receiving high doses of 
theophylline may be associated with an increase of serum theophylline levels and potential theophylline toxicity. In 
case of theophylline toxicity and/or elevated serum theophylline levels, the dose of theophylline should be reduced 
while the patient is receiving concomitant erythromycin therapy. 

Surgical procedures should be performed when indicatec. 

Sulfonamide therapy should be given witn caution to patients with impaired renal or hepatic function and in those 
patients with a history of severe allergy or bronchial asthma. In the presence of a deficiency in the enzyme 
T mone dehydrogenase, hemolysis may occur. This reaction is frequently dose-related. Adequate 

uid intake must be maintained in order to prevent crystalluria and renal stone formation. 

Adverse Reactions 

The most frequent side effects of oral erythromycin preparations are gastrointestinal, such as abdominal! cramping 
and discomfort, and are dose-related. Nausea, vomiting and diarrhea occur infrequently with usual oral doses. 
During prolonged or repeated therapy, there is a possibility of overgrowth of nonsusceptible bacteria or fungi. If 
Such infections occur, the drug should be discontinued and appropriate therapy instituted. The overall incidence of 
these latter side effects reported for the combined administration of erythromycin and a sulfonamide is compara- 
ble to those observed in patients given erythromycin alone. Mild allergic reactions such as urticaria and other skin 
rashes have occurred. Serious allergic reactions, including anaphylaxis, have been reported with erythromycin. 

There have been isolated reports of reversible hearing loss occurring chiefly in patients with renal insufficiency 
and in patients receiving high doses of erythromycin. 

The following untoward effects have been associated with the use of sulfonamides: 

Blood Dyscrasias: Agranulocytosis, aplastic anemia, thrombocytopenia, leukopenia, hemolytic anemia, purpura, 
hypoprothrombinemia and methemoglobinemia. 

Allergic Reactions: Erythema multiforme (Stevens-Johnson syndrome), generalized skin eruptions, epidermal 
necrolysis, urticaria, serum sickness, pruntus, exfoliative dermatitis, anaphylactoid reactions, periorbital edema, 
conjunctival and scleral injection, photosensitization, arthralgia and allergic myocarditis. 

Gastrointestinal Reactions: Nausea, emesis, abdominal pains, hepatitis, diarrhea, anorexia, pancreatitis and 
stomatitis. 

CNS Reactions: Headache, peripheral neuritis, mental depression, convulsions, ataxia, hallucinations, tinnitus, 
vertigo and insomnia. 

Miscellaneous Reactions: Drug fever, chills and toxic nephrosis with oliguria or anuria. Periarteritis nodosa and 
LE phenomenon have occurred 

The sulfonamides bear certain chemical similarities to some goitrogens, diuretics (acetazolamide and the 
thiazides) and oral hypoglycemic agents. Goiter production, diuresis and hypoglycemia have occurred rarely in 
patients receiving sulfonamides. Cross-sensitivity may exist with these agents. 

Rats appear to be especially susceptible to the goitrogenic effects of sulfonamides, and long-term administration 
has produced thyroid malignancies in the species. 

Dosage and Administration 

PEDIAZOLE SHOULD NOT BE ADMINISTERED TO INFANTS UNDER 2 MONTHS OF AGE BECAUSE OF 
CONTRAINDICATIONS OF SYSTEMIC SULFONAMIDES IN THIS AGE GROUP. 

For Acute Otitis Media in Children: The dose of Pediazole can be calculated based on the erythromycin compo- 
nent (50 mg/kg/day) or the sulfisoxazole component (150 mg/kg/day to a maximum of 6 g/day). Pediazole should 
be administered in equally divided doses four times a day for 10 days. Pediazole may be administered without 
regard to meals. 

The following approximate dosage schedule is recommended for using Pediazole: 

Children: Two months of age or older 


Weight Dose—every 6 hours 


Less than 8 kg (18 Ib) Adjust dosage by body weight 


8 kg (18 Ib) Ve teaspoonful (2.5 ml) 


16 kg (35 Ib) 1 teaspoonful (5 ml) 
24 kg (53 Ib) 1⁄2 teaspoonfuls (7.5 ml) 
Over 45 kg (over 100 Ib) 2 teaspoonfuls (10 ml) 


How Supplied 

Pediazole Suspension is available for teaspoon dosage in 100-mi (NDC 0074-8030-13), 150-mi (NDC 
0074-8030-43) and 200-ml (NDC 0074-8030-53) bottles, in the form of granules to be reconstituted with water. The 
suspension provides erythromycin ethylsuccinate equivalent to 200 mg erythromycin activity and sulfisoxazole 
acetyl equivalent to 600 mg sulfisoxazole per teaspoonful (5 ml). 
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OTOLARYNGOLOGIST 
MIDWEST 


An excellent opportunity for a 
board certified or eligible Otolaryn- 
gologist is available to join a busy 
practice in the Capitol of Michigan 
(HOME OF THE WINNING ROSE 
BOWL TEAM) serving a Tri-County 
area of 500,000. 

The practice contains the latest in 
computer billing and scheduling. It 
has the state-of-the-art video for 
examination of the ears, nose, 
pharynx and laryngeal areas. A 
competitive salary, benefit, and 
insurance package is available. 
Time for quality life is one of the 
major benefits. If interested send 
your CV with two references to: 
Douglas F. Wacker, M.D., F.A.C.S. 
1323 E. Michigan Ave. 

Lansing, MI 48917 


JOHNS HOPKINS 
HEALTH SYSTEM 


needs an additional General Otolar- 
yngologist/Head and Neck Surgeon 
for a professionally challenging, 
full-time staff position. Practice to 
include community and HMO set- 
tings. B.C./B.E. Send CV's or con- 
tact: 


Michael E. Johns, M.D., Andelot 
Professor and Chairman 

Department of Otolaryngology/ 
Head and Neck Surgery 

The Johns Hopkins Medical 
Institution and Johns Hopkins 
Health System 

600 N. Wolfe Street 

Baltimore, Maryland 21205 


An Equal Employment Opportunity Employer. 





10% XYLOCAINE spray 


(lidocaine hydrochicride) 


The most effective measured 
dose of pain relief... 


time after time...after 750 times 


Precisely measured 10 mg spray for comcentrated efficacy 


Fast-acting (1 to 2 minutes) for long-lasting (10 to 15 minutes) 
pain relief 


750 economical doses per container 


For gagging and instrumentation reflux as well as pre- and 
post-procedure oral pain centrol 


Amide (not ester) reduces tisk of 
allergic reaction 


Pleasant citrus flavor 


Wn ® | Astra Pharmaceutical Products, Inc 
~ AN [PA | joo voe: 


Please see brief summary of prescribing information on next page. © Astra 1988 — AST-17713 
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10% Xylocaine® 
. Oral Spray 
— (lidocaine) 


Flavored Topical Anesthetic Aerosol For Use In The Oral 


Cavity 
WARNING—CONTENTS UNDER PRESSURE 
INDICATIONS AND USAGE 


Xylocaine (lidocaine) 10% Oral Spray is indicated for the production of topical 
anesthesia of the accessible mucous membranes of the mouth and oropharynx. 


CONTRAINDICATIONS 

Lidocaine is contraindicated in patients with a known history of hypersensitivity 
to local anesthetics of the amide type or to other components of Xylocaine 10% 
Oral Spray. 


WARNINGS 


IN ORDER TO MANAGE POSSIBLE ADVERSE REACTIONS, RESUSCITATIVE 


EQUIPMENT, OXYGEN AND OTHER RESUSCITATIVE DRUGS MUST BE IMME- 
DIATELY AVAILABLE WHEN LOCAL ANESTHETIC AGENTS, SUCH AS LIDO- 
CAINE, ARE ADMINISTERED TO MUCOUS MEMBRANES. 


Xylocaine 10% Oral Spray should be used with extreme caution if there is sepsis 
or extremely traumatized mucosa in the area of application, since under such 
conditions there is the potential for rapid systemic absorption. 


PRECAUTIONS 

General: The safety and effectiveness of lidocaine depend on proper dosage, 
correct technique, adequate precautions, and readiness for emergencies. 
Resuscitative equipment, oxygen, and other resuscitative drugs should be 
available for immediate use. (See WARNINGS and ADVERSE REACTIONS.) The 
lowest dosage that results in effective anesthesia should be used to avoid high 
plasma levels and serious adverse effects. Repeated doses of lidocaine may 
Cause significant increases in blood levels with each repeated dose because of 
slow accumulation of the drug or its metabolites. Tolerance varies with the status 
of the patient. Debilitated, elderly patients, acutely ill patients, and children 
should be given reduced doses commensurate with their age and physical status. 
Lidocaine should also be used with caution in patients with severe shock or heart 
block. 


Xylocaine 10% Oral Spray should be used with caution in patients with known 
drug sensitivities. Patients allergic to para-aminobenzoic acid derivatives (pro- 
caine, tetracaine, benzocaine, etc.) have not shown cross sensitivity to lidocaine. 


Many drugs used during the conduct of anesthesia are considered potential 
triggering agents for familial malignant hyperthermia. Since it is not known 
whether amide-type local anesthetics may trigger this reaction and since the 
need for supplemental general anesthesia cannot be predicted in advance, it is 
suggested that a standard protocol for management should be available. Early 
unexplained signs of tachycardia, tachypnea, labile blood pressure and metabolic 
acidosis may precede temperature elevation. Successful outcome is dependent 
on early diagnosis, prompt discontinuance of the suspect triggering agent(s) and 
institution of treatment, including oxygen therapy, indicated supportive measures 
and dantrolene (consult dantrolene sodium intravenous package insert before 
using). 


Information for Patients: When topical anesthetics are used in the mouth, the 
patient should be aware that the production of topical anesthesia may impair 
swallowing and thus enhance the danger of aspiration. For this reason, food 
should not be ingested for 60 minutes following use of local anesthetic 
preparations in the mouth or throat area. This is particularly important in children 


because of their frequency of eating. 


Numbness of the tongue or buccal mucosa may enhance the danger of 
unintentional biting trauma. Food and chewing gum should not be taken while the 
mouth or throat area is anesthetized. 


Carcinogenesis, mutagenesis, impairment of fertility: Studies of lidocaine in 
animals to evaluate the carcinogenic and mutagenic potential or the effect on 
fertility have not been conducted. 


Use in Pregnancy: Teratogenic Effects. Pregnancy Category B. Reproduction 
studies have been performed in rats at doses up to 6.6 times the human dose 
and have revealed no evidence of harm to the fetus caused by lidocaine. There 
are, however, no adequate and well-controlled studies in pregnant women. 
Animal reproduction studies are not always predictive of human response. 


—. General consideration should be given to this fact before administering lidocaine 


to women of childbearing potential, especially during early pregnancy when 


|... maximum organogenesis takes place. 


Labor and Delivery: Lidocaine is not contraindicated in labor and delivery. Should 
Xylocaine 1096 Oral Spray be used concomitantly with other products containing 
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lidocaine, the total dose contributed by all formulations must be kept in mind. 


Nursing mothers: It is not known whether this drug is excreted in human milk. 
Because many drugs are excreted in human milk, caution should be exercised 
when lidocaine is administered to a nursing woman. 


Pediatric use: Safety and effectiveness in children below the age of 12 years have 
not been established. 


ADVERSE REACTIONS 

Adverse experiences following the administration of lidocaine are similar in nature 
to those observed with other amide local anesthetic agents. These adverse 
experiences are, in general, dose-related and may result from high plasma levels 
caused by excessive dosage or rapid absorption, or may result from a 
hypersensitivity, idiosyncrasy or diminished tolerance on the part of the patient. 
Serious adverse experiences are generally systemic in nature. The following 
types are those most commonly reported. 


Central nervous system: CNS manifestations are excitatory and/or depressant 
and may be characterized by lightheadedness, nervousness, apprehension, 
euphoria, confusion, dizziness, drowsiness, tinnitus, blurred or double vision, 
vomiting, sensations of heat, cold or numbness, twitching, tremors, convulsions, 
unconsciousness, respiratory depression and arrest. The excitatory manifesta- 
tions may be very brief or may not occur at all, in which case the first 
manifestation of toxicity may be drowsiness merging into unconsciousness and 
respiratory arrest. 


Drowsiness following the administration of lidocaine is usually an early sign of a 
high blood level of the drug and may occur as a consequence of rapid absorption. 


Cardiovascular system: Cardiovascular manifestations are usually depressant 
and are characterized by bradycardia, hypotension, and cardiovascular collapse, 
which may lead to cardiac arrest. 


Allergic: Allergic reactions are characterized by cutaneous lesions, urticaria, 
edema or anaphylactoid reactions. Allergic reactions may occur as a result of 
sensitivity either to the local anesthetic agent or to other ingredients in the 
formulation. Allergic reactions as a result of sensitivity to lidocaine are extremely 
rare and, if they occur, should be managed by conventional means. The detection 
of sensitivity by skin testing is of doubtful value. 


OVERDOSAGE 

Acute emergencies from local anesthetics are generally related to high plasma 
levels encountered during therapeutic use of local anesthetics. (See ADVERSE 
REACTIONS, WARNINGS, and PRECAUTIONS.) 


Management of local anesthetic emergencies: The first consideration is preven- 
tion, best accomplished by careful and constant monitoring of cardiovascular and 
respiratory vital signs and the patient's state of consciousness after each local 
anesthetic administration. At the first sign of change, oxygen should be 
administered. 


The first step in the management of convulsions consists of immediate attention 
to the maintenance of a patent airway and assisted or controlled ventilation with 
oxygen and a delivery system capable of permitting immediate positive airway 
pressure by mask. Immediately after the institution of these ventilatory 
measures, the adequacy of the circulation should be evaluated, keeping in mind 
that drugs used to treat convulsions sometimes depress the circulation when 
administered intravenously. Should convulsions persist despite adequate respi- 
ratory support, and if the status of the circulation permits, small increments of 
an ultra-short acting barbiturate (such as thiopental or thiamylal) or a benzodia- 
zepine (such as diazepam) may be administered intravenously. The clinician 
should be familiar, prior to use of local anesthetics, with these amticonvulsant 
drugs. Supportive treatment of circulatory depression may require administration 
of intravenous fluids and, when appropriate, a vasopressor as directed by the 
clinical situation (e.g., ephedrine). 


If not treated immediately, both convulsions and cardiovascular depression can 
result in hypoxia, acidosis, bradycardia, arrhythmias and cardiac arrest. If 
cardiac arrest should occur, standard cardiopulmonary resuscitative measures 
should be instituted. 


Dialysis is of negligible value in the treatment of acute overdosage with lidocaine. 


The intravenous LDsg of lidocaine HCI in female mice is 26 (21-31) mg/kg and the 
subcutaneous LDso is 264 (203-304) mg/kg. 


DOSAGE AND ADMINISTRATION 

When Xylocaine 10% Oral Spray is used concomitantly with other products 
containing lidocaine, the total dose contributed by all formulations must be kept 
in mind. 

Two metered doses per quadrant are recommended as the upper limit and, under 
no circumstances should one exceed three metered doses per quadrant of oral 
mucosa over a one-half hour period to produce the desired anesthetic effect. 
Experience in children is inadequate to recommend a pediatric dose at this time. 
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Medica’ News 


HARCL)D C. PILLSBURY Ill, MD, SECTION EDITOR 
Uniwersity of North Carolina at Chapel Hill 


Binaura! Cochlear Implantation: Comparison 


of 3M/House and Nucleus 22 Device With 
Evidence cf Sensory Integration 


Thomas J. 3alkany, Denver, recently described a deaf 
patient wao kad undergone bilateral cochlear implanta- 
tion. His r»p»-t. presented at the Western Section meeting 
of the Trolsgical Society, Coronado, Calif, described a 
43-year-old woman, deafened by treatment with strepto- 
mycin, who» im tially received an implant with a House/3M 
single-channe device and 1% years later had a Nucleus 22 
channel system placed in the opposite ear. A comparison of 
audiologic test results between the two ears revealed 
superior performanee for the multichannel device. For 
example, en cpen-set Central Institute for the Deaf sen- 
tence material, the patient scored 5% with the single- 
channel implant anc 50% with the multichannel system. 
Lip-readirg sxills were also enhanced to a much greater 
degree wi h multichannel! stimulation. 

Another finding of censiderable interest was that binau- 
ral stimulation using both devices provided slightly better 
auditory -elzbilitat:on than with multichannel stimula- 
tion alone. “arthermere, this advantage increased with 
time, presumably as sensory integration in the central 
auditory sys em progressed. It was suggested that comple- 
mentary sirgle-channel and multichannel stimuli may 
permit the central auditory system to better distinguish 
speech signels from noise. An alternative explanation is 
that binavrzl stimulation is inherently superior to unilat- 
eral, and -hat cochlear implant performance is analogous 
to that of conventiona! hearing amplification. — ROBERT K. 
JACKLER, AD, San Francisco 


Cherac*eristics of Patients With Olfactory 
and Taste Dysfunction 


At the arrual meeting of the American Academy of 
Otolaryngolegy-Head Neck Surgery in Chicago, Allen 
Seiden, MID, and coworkers at the University of Cincinnati 
Taste and Smell Center presented their experience in 
handling sants with chemosensory disorders. They have 
currently evaluated over 100 patients, and this report 
summarizes their first 67 individuals. They used a battery 
ef tests to assess clfaction, including the University of 
Pennsylvania (Philadelphia) Smell Identification Test, a 
microenczpeated "seratch-and-sniff" test of olfactory 
acuity, as well as the Butanol Threshold and Odor Identi- 
fication Tes, which was developed at the University of 
Connecticut Health Center (Farmington). Gustatory eval- 
uation wzs performed with the Suprathreshold Scaling 
Test usinz sweet, sour, salty, and bitter stimuli. 

The invwes-izators found that 84% of their patients had 
an olfactery deficit. Two thirds of these had anosmia and 
one third hy»osmia. Thirty-three percent of the patients 
had a measa-able loss of taste function, but only one of 
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these was ageusic. The most common etiologies identified 
were head trauma, sinus disease, and upper respiratory 
tract infection. 

Interezingly, two patients with continuous dysosmia 
were found to have nasal and sinus disease. This is 
encouragmg, because dysosmia is usually thought to occur 
in cases where the neural apparatus is damaged. Intermit- 
tent dysosmia was associated with nasal and sinus disor- 
ders in 5€76 of the afflicted patients. 

The inwestigators additionally looked at the correlation 
between zhe Smell Identification Test and the Butanol 
Test. It is gratifying to note that they obtained a correla- 
tion of .9 »etween these two tests. The Smell Identification 
Test is much easier to administer than the Butanol Test, 
and the r»sults mean that investigators and clinicians can 
be confident of the results of a “scratch-and-sniff” test 
without performing the more cumbersome threshold 
tests. — C3ARLES P. KIMMELMAN, MD, New York 


Antericr Cranial Base Reconstruction 


Carl Sryderman, MD, and collaborators at the Universi- 
ty of Pit sburgh, recently reported their experience with 
reconstruction of the anterior skull base at the Eastern 
Section meeting of the Triological Society in New York 
City. They presented 25 cases in which the communication 
between -he cranial cavity and the nose and nasopharynx 
was closed utilizing an arterialized galeopericranial flap. 
This flar is based on blood supply from the superficial 
temporal supraorbital, and supratrochlear arteries, bilat- 
erally in most cases. It is particularly useful in cases where 
poor wound healing is expected, or where the dura has been 
violated and repaired. Another advantage is the rapid 
healing provided, allowing early institution of radiation 
therapy. The flap provided primary healing in all cases, 


with no eases of meningitis and three cases with cerebro- 


spinal fliad leaks. The disadvantages of this flap are loss of 
frontalis muscle function, anesthesia of the forehead, 
possible aair loss, more prominence of burr holes and bony 
ridges, znd possible forehead skin necrosis.— ANDREW 
BLITZER, MD, DDS, New York 


Chronic Submaxillary Sialadenitis: 
A Review of 64 Cases 


At the Western Section Triological Society meeting in 


Coronads, Calif, Drs Rabinda Branganza and James P. 
Dudley, wos Angeles, presented a retrospective review of 64 
cases of chronic submaxillary gland infection excised 
during a. ten-year period from 1975 to 1985. There were 39 
women and 25 men in the study group, whose ages ranged 
from 15 -o 85 years, with an average age of 50 years. Pain 
and swelling were the presenting symptoms common to all 
patients. with 50% of patients having both. The symptoms 
were present for two weeks to 15 years and occurred with 
meals im a third of the patients. 

Sialography was performed in 35 patients and 87% 
showed dilated salivary ducts, 66% with stones and 21% 
without. The histologic appearance of 50 lymphocytes or 
plasma cells per high-power field surrounding a glandular 
acinus was defined as chronic sialadenitis. Periglandular 

(Continued on p 489.) 
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Fast, dependable, 
year-round allergy relief 


Allergic rhinitis is more than a seasonal problem. 
Many of the most common allergies result from 
exposure to allergens at home and in the workplace. 
ACTIFED provides fast, dependable relief from 
troubling symptoms associated with common 
allergies. Maybe that's why Allergists recommend 
ACTIFED more than any other antihistamine/ 
decongestant tablet. 


ACTIFED tablets provide fast, dependable 
allergy relief physicians have trusted for over 25 years. 


Now ACTIFED tablets have a light, mint- 


flavor coating which makes them easier to swallow. 








When your patients need reliable relief, depend 
on the antihistamine/decongestant tablet most 


recommended by Allergists. Fast-acting, pleasant- 
tasting ACTIFED. 
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PROLIDINE AND ADLERS ! 


TRIPRC ND ADLI 
PSEUDOEPHEDRINE HYDROCHLORIDES 
NASAL DECONGESTANT/ANTIHISTAMINE 
* For temporary relief of nasal 
congestion due to the common cold. e 
* Relieves runny nose, sneezing, itchy 
and watery eyes due to hay fever. 


L3 


gASA 
Most recommended 
2 * 
by allergists 


*Data on file, B.W. Co? 12 months ending September 1987. 
Copr. © 1988 Burroughs Wellcome Co. All rights reserved. AC-836 








Tablets 
for allergies 


(Triprolidine and Pseudoephedrine Hydrochlorides) » 3090 Conwallis Road 7 


Research Triangle Park, NC 27709 
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and periduct:] inflammation, as well as fibrosis, were seen 
in most cases Multiple stones were found in 36 glands and 
a solitary stome in 28 glands. The histologic finding of 
actinomycosis in one specimen stimulated a search for 
other organi-ms, none of which were seen in the stained 
sections. No »-eoperative cultures had been taken. 

The authors speculate that perhaps a four- to eight-week 
course of penicillin therapy should be given prior to the 
decision to operate. The rationale here is the notion that 
normal oral ‘pra are probably responsible for the infec- 
tion in patients who do not have stones. — PAUL J. DONALD, 
MD, FRCS(C) Sacramento, Calif 


Selective Endoscopic Electrocautery for 
Posterior Epistaxis 


The optin-czl treatment of posterior epistaxis is still 
actively debated. At the 1988 Middle Section meeting of the 
Triologieal Soeiety in Ann Arbor, Mich, Leonard Wurman, 
MD, and colEagues of Wausau, Wis, reported their experi- 
ence utilizinz endoscopic sinus techniques in the control of 
such epistax-s In 14 of 16 patients, posterior epistaxis was 
controlled usmg the suction cautery and the 25° or 30? 
telescope to saralize the bleeding point. Topical and region- 
al anesthesiz was most often used, with occasional patients 
receiving geral anesthesia. Only two patients did not 
respond to t»eatmen: and they required internal maxillary 
artery ligation. Because the two-part cautery telescope is 
somewhat cumbersome to use, the authors are developing 
a combinaties unit. Cemplications were minimal, without 
scarring or synechiae. and the authors recommend this 
cost-effective method as initial management in all patients 
with posterbr epistaxis.— THOMAS K. Kron, MD, Chicago 


Perilymphatic Hypertension 


At the anmual meeting of the American Academy of 
Otolaryngology—Head Neck Surgery in Chicago, Dr Papar- 
ella of the Minnesota Ear, Head, and Neck Clinic in 
Minneapolis presented several patients who he and his 
coworkers believed tc have suffered from perilymphatic 
hypertensioa In their study, the authors described 11 ears 
in nine pateents with sudden sensorineural hearing loss 
that was suoerimpcsed on existing sensorineural! hearing 
loss, includamz congenital deafness. In these 11 ears, the 
senior author was able to detect a bulging of the round 
window membrane. which was seen during exploratory 
tympanotors-. The authors believe that this was part of 
the pathogenesis of, or a precursor to, perilymphatic 
fistula, anc they -ermed this condition perilymphatic 
hypertension. |t was hypothesized by the authors that 
increased pe-ilympaatie pressure can interfere with the 
traveling wave and thus cause a precipitous drop in 
hearing. Paracentesisof the round window membrane was 
felt to be szf» by the authors and accomplished by insert- 
ing a 0.5-mm hook into the scala tympani, allowing a 
reduction o perilymphatic pressure. A collagen graft was 
then placed isto the denuded round window niche and held 
in place w th a Gelfoam pack. The authors described 
excellent results in improvement of hearing and/or dis- 
criminatior n these patients. 
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The authors summarized by saying that perilymphatic 
hypertension should be suspected in any patient seen with 
sudden sensorineural hearing loss, especially when this 
sudden sensorineural hearing loss is superimposed on a 
previously severe to profound sensorineural hearing loss. 
In such cases, exploration of the middle ear with observa- 
tion of the round window membrane should be diagnostic, 
and paracentesis of the round window membrane followed 
by collagen grafting should be therapeutic. — WILLIAM L. 
MEYERHOFF, MD, PHD, Dallas 


Current Status of Cross-Face Nerve 
Grafting 


Roger Crumley of the University of California-Irvine, at 
the Western Section meeting of the Triological Society in 
Coronado, Calif, reported on the current status of cross- 
face nerve grafting for patients with unilateral seventh- 
nerve palsy. The factors that are clearly identified as 
positive influences on successful results include youth (less 
than 50 years of age), a shorter duration of facial paralysis, 
and the presence of adequate muscle to be reinnervated. 

Muscle can be brought in by free-flap transfer or by a 
temporalis flap. The procedure being performed in two 
stages offers the advantage of performing a biopsy on the 
distal nerve ending to be implanted to ascertain presence 
of axonal activity. The use of nerve growth factor may 
enhance the success for these procedures.—CHARLES W. 
CUMMINGS, MD, Seattle 


Morphologic and Physiologic Changes in 
the Inner Ear After Viral Infection of the 
Endolymphatic Sac 


At the annual meeting of the American Academy of 
Otolaryngology-Head Neck Surgery in Chicago, Drs Fuku- 
da, Keithley, and Harris, San Diego and La Jolla (Calif), 
reported that the etiology of endolymphatic hydrops 
remains unproven. One proposed mechanism is that 
hydrops occurs following a viral infection of the endolym- 
phatic sac. The authors presented a model to study viral 
infection of the endolymphatic sac. The model used guinea 
pigs and a strain of guinea pig-specific cytomegalovirus 
(CMV). Cytomegalovirus was injected into the endolym- 
phatie sac through a posterior fossa approach. In cases 
where a live virus was injected into the endolymphatic sac, 
significant endolymphatic hydrops was found on histologic 
section. In cases where inactivated CMV was injected into 
the endolymphatic sac, no hydrops was found. In animals 
that had been previously sensitized to CMV and had 
developed antibodies, injection of the live virus resulted in 
no formation of hydrops. Previous immunization appar- 
ently provided protection against the development of 
hydrops. Additional histopathologic examination of the 
endolymphatic sac revealed viral antigen in the lumen of 
the endolymphatic sac and numerous macrophages and 
inclusion bodies. The authors concluded that viral infec- 
tion of the endolymphatic sac may play a role in the 
development of endolymphatic hydrops.—MITCHELL K. 
SCHWABER, MD, Nashville, Tenn 
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Instructions for Authors 


Note: Please read these instructions carefully—technical deficiencies 
must be corrected before manuscripts can be reviewed. 

Send manuscripts by first-class mail to Byron J. Bailey, MD, 
Chief Editor, Archives of Otolaryngology—Head & Neck Surgery, 
Substation 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
765-9040. Manuscripts are received with the understanding that 
they are not under simultaneous consideration by another publi- 
cation. Accepted manuscripts become the permanent property of 
the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 

Any manuscript, Letter to the Editor, or other material sent for 
publication must be accompanied by a letter containing the following 
language: “In consideration of the American Medical Association’s 
taking action in reviewing and editing my submission, the author(s) 
undersigned hereby transfers, assigns, or otherwise conveys all copyright 
ownership to the AMA in the event that such work is published by the 
AMA.” We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
the review of the manuscript. 

In case the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility.— All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Title.—Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page)—The title page should include all 
authors' full names, highest degrees, academic affiliations, and, if 
the manuscript was presented at a meeting, the name of the 
meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with 
his or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
reprints at the time the typescript is returned after editorial 
processing. 

Abstract (Second Page).— Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do 
not include a "summary" section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 27.9-em (8% x 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

Metrication and SI Units. —Use Système International (SI) mea- 
surements throughout the manuscript. Provide metric equivalents 
for all SI units. They will be given parenthetically, in accordance 
with AMA policy. 

References.— List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
should include (1) authors, (2) title, (3) journal name (as abbrevi- 
ated in Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books should 
include (1) authors, (2) chapter title (if any), (3) editors (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
Volume and edition numbers, specific pages, and name of transla- 
tor should be included when appropriate. The author is responsi- 
ble for the accuracy and completeness of the references and for 
their correct text citation. Please note this journal's punctuation 
and sequence style preference in previously published reference 


listings. 


Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 27.9-em (8% X 11-in) 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Illustrations.—Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 X 17.3 em (5 X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES' 
contribution, the author's share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure.— In the cover letter, list all affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 


PLEASE NOTE: Most COMMON ERRORS TO AVOID 
(SECRETARY'S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. 

(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 

(3) Failure to convert to SI units. 

(4) References not in proper format, not in numerical 
order, or not cited in text. 

(5) Use of 1'2-spacing rather than double-spacing. Do not 
justify lines. 

(6) Failure to send two sets of illustrations/photographs. 

(7) Title too long. 

(8) Failure to label abstract or to provide abstract. 

(9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 

—— (10) Failure to include copyright transmittal letter. 

—— (11) Failure to include all authors' personal signatures on 

copyright transfer form. 
—— (12) Failure to designate the corresponding author and 
provide phone number and address. 
—— (13) Failure to get consent forms for illustrations previously 
published elsewhere. 


The KTP/532 
aser redefines 


the art of 
EN | surgery 


Precise destruction or excision of tissue, 
xcellent hemostasis, preservation of adjoin- 
ng tissue and mimmal postoperative edema 
tre the desimed ~esults of laser surgery in 
Jtorhinolaryng»legy. However, there has not 
een one lasertha:'s proven effective for all 
hese application: 

Until now 

Using state @ the art technology, the 
<TP/532™ laser from Laserscope® is the only 
aser with FDA -learances for all ENT applica- 
ions. This gives the 
jhysician unlimited 
surgical flexibility 

The KTP’s 
)32nm wavelength 
lows you to cut 
'oagulate or vaporize 
issue with a single 
urgical instrument. 
surgical accuracy 5 
issured because the 
<TP/532’s visibve 
'reen light is beth 
he aiming and su~- 
tical beam. 

Unlike other 
asers utilizing cumbersome articulated arms, 
he KTP/532’s fiber optics offer unsurpassed 
lexibility throuzh a wide variety of delivery 
ystems for handheld and endoscopic surgery. 
Jltra- precise m:crosurgery is performed by 
ittaching the Micrm>beam™ micromanipulator 
o most existing microscopes. 

This unique green light laser offers you 
1insurpassec surgical possibilities. For more 
nformation and a comp»ete system brochure, 
:all Laserscepe at 800) 356-7600; in Califor- 
ria (408) 943-0675. 


LASERSCOPE 





\3052 Orchard Drive, San Jose, CA 95134 
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UTMB The Department of Otolaryngology at 


The University of Texas Medical Branch 
presents its 


19TH ANNUAL OTOLARYNGOLOGY CONFERENCE 


“ENDOSCOPY UPDATE—1988” 


June 16-18, 1988—Galveston, Texas 
at the San Luis Hotel and UTMB Campus 


... includes endoscopic lecture series, endoscopic laboratory and 


LAUREN D. HOLINGER, M.D. 
Rush Medical College of Rush University 
Chicago 


BYRON J. BAILEY, M.D. 
Course Director 


ASSISTANT PROFESSOR 


Board Certified. Full-time employ- 
ment. Active teaching and clinical 
practice with research available. 
Facial plastic and reconstructive 
experience preferred but will con- 
sider general background. 


Contact: Fred S. Herzon, M.D. 
Chief, Division of 
Otolaryngology 
UNM School of Medicine 
Albuquerque, NM 87131 
(505) 843-2336 


videotape sessions. 


GUEST FACULTY 


AMA Category 1 credit available 


RODNEY P. LUSK, M.D. 
Washington University School of Medicine 
St. Louis 


Call Martha at (409) 761-2996 


e University of Texas 
| Branch at Galveston 


Position available for full time 
Board Certified Otolaryngologist at 
University of Massachusetts Medi- 
cal School, Division of Otolaryngol- 
ogy, Head and Neck Surgery. Appli- 
cants anxious to build active surgi- 
cal practice and possessing aca- 
demic and clinical work experience 
in pediatric otolaryngology pre- 
ferred. 


Please send CV and three refer- 
ences to: 
William G. Lavelle, MD 
Associate Professor of Surgery 
Chairman, Division of 
Otolaryngology 
U Mass Medical School 
99 Lake Avenue North 
Worcester MA 01655. 


The University of Massachusetts 
Medical Center is an equal opportu- 
nity/affirmative action employer. 


for more information 


PACIFIC NORTHWEST 


Large multi-specialty group seeking 
Board Certified or Eligible otolaryn- 
gologist for mid-1988. New asso- 
ciate will join department of ten 
otolaryngologists who provide care 
to 300,000 members of Kaiser 
Permanente, Northwest Region. 
Excellent professional and life-style 
opportunities in the beautiful Wil- 
lamette River valley. Send confi- 
dential reply to: 


Regional Medical Director 
Northwest Permanente, P.C. 
3600 N. Interstate Ave 
Portland, OR 97227 
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(cefuroxime axetil) Glaxo 
Film-Coated, Easy-to-Swallow Tablets 


The broadest 
in vitro spectrum 
oral cephalosporin... 
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CEFTIN 7c: 


(cefuroxime axetil) Glaxo 


Film-Coated, Easy-to-Swallow Tablets 


A b.i.d. schedule that 
promotes compliance 


B May be taken without regard to meals 


E Fasy-to-remember, easy-to-take breakfast/supper 
regimen 


Provides bactericidal power 
against a broader in vitro* 
spectrum of pathogens than 
Keflex“ or Ceclor : 


E 8 times more active in vitro against penicillin-resistant 
Staphylococcus aureus than Keflex’ 

B 6 times more active in vitro against ampicillin-resistant 
Haemophilus influenzae than Ceclor 

B 10 times more active in vitro against beta-lactamase- 
producing Branhamella catarrhalis than Keflex’ 

@ Highly stable in the presence of beta-lactamases, the 
chief cause of bacterial resistance 





*Although a useful guide, in vitro activity does not necessarily correlate with clinical response. 
' Keflex* is the registered brand of cephalexin of Dista Products Company. 

t Ceclor* is the registered brand of cefaclor of Eli Lilly and Company. 

§ Data available on request, Glaxo Inc 


CFT O28 (O 1987, Glaxo Inc. December 1987 


Highly effective in 
upper and lower 
respiratory infections 


E Otitis Media* 

iB Pharyngits' 

E Tonsillitis’ 

E Bacterial Bronchitist 


*Caused by Streptacocczs pneumoniae Haemophilus influenzae (ampicillin- 
susceptible strzam*!. Breeghamellacatarrhalis (ampicillin-susceptible strains), and 
S pyagenes (group A bera-hemoly tic streptococci). 

tCaused e] o TE group A beta-hemclytic streptococci). (Penicillin is the 
USUai GrU@ of Chore in Ne treatment and prevention of streptococcal infection, 
including the p-ophylamis of rheematic fever) 


{Caused by Spreamonme, Hanfiuenizae jampicillin-susceptible strains), and 
H parainfluenz3e4ampiwllin-suscepeble strains). 


Please seenexmpage for brief summary of Prescribing Information. 








New 


EFTIN tasers 


(cefuroxime axetil) Glaxo 
125, 250, and 500 mg 


Film-Coated, Easy-to-Swallow Tablets 


The broadest in vitro 
spectrum oral cephalosporin 








"d j @ Highly stable in the presence of beta-lactamases, the chief 





cause of bacterial resistance 
lil Fasy-to-remember, easy-to-take breakfast/supper regimen 


Glaxo/ QD Glaxo Inc., Research Triangle Park, NC 27709 





CEFTIN* Tablets 


(cefuroxime axetil, Glaxo) 


BRIEF SUMMARY 


The following is a brief summary only. Before prescribing, see complete prescribing information in 
CEFTIN* (cefuroxime axetil, Glaxo) Tablets product labeling 


CONTRAINDICATIONS: CEFTIN* is contraindicated in patients with known allergy to the 
cephalosporin group of antibiotics. 


WARNINGS: BEFORE THERAPY WITH CEFTIN* IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSENSITIVITY REAC- 
TIONS TO CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE 
GIVEN CAUTIOUSLY TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINIS- 
TERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME FORM OF ALLERGY 
PARTICULARLY TO DRUGS. IF AN ALLERGIC REACTION TO CEFTIN OCCURS, DISCONTINUE THE 
DRUG. SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES. 

Pseudomembranous colitis has been reported with the use of cephalosporins (and other 
broad-spectrum antibiotics); therefore, it is important to consider its diagnosis in patients who 
develop diarrhea in association with antibiotic use. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon and may permit 
overgrowth of clostridia. Studies indicate that a toxin produced by Clostridium difficile is one 
primary cause of antibiotic-associated colitis. Cholestyramine and colestipol resins have been 
shown to bind the toxin in vitro 

Mild cases of colitis may respond to drug discontinuance alone. Moderate to severe cases 
should be managed with fluid, electrolyte, and protein supplementation as indicated 

When the colitis is not relieved by drug discontinuance or when it is severe, oral vancomycin is 
the treatment of choice for antibiotic-associated pseudomembranous colitis produced by C 
difficile. Other causes of colitis should also be considered. 


PRECAUTIONS: General: If an allergic reaction to CEFTIN® occurs, the drug should be discontin- 
ued and, ifnecessary, the patient should be treated with appropriate agents, eg, antihistamines, 
pressor amines, or corticosteroids. 
As with other antibiotics, prolonged use of CEFTIN may result in overgrowth of nonsusceptible 
organisms. If superinfection occurs during therapy, appropriate measures should be taken 
Broad-spectrum antibiotics should be prescribed with caution for individuals with a history of 
Colitis. 


Information for Patients: (Pediatric) CEFTIN is only available in tablet form. During clinical trials, 
the tablet was well tolerated by children who could swallow the tablet whole. Children who cannot 
swallow the tablet whole may have the tablet crushed and mixed with food (eg, applesauce, ice 
cream). However, it should be noted that the crushed tablet has a strong, persistent, bitter taste 
Discontinuance of therapy due to the taste and/or problems of administering this drug occurred in 
13% of children (range, 2% to 28% across centers). Thus, the physician and parent should 
ascertain, preferably while still in the physician's office, that the child can ingest CEFTIN reliably. If 
not, alternative therapy should be considered 


Interference with Laboratory Tests: A false-positive reaction for glucose in the urine may occur 
with copper reduction tests (Benedict's or Fehling's solution or with Clinitest* tablets), but not with 
enzyme-based tests for glycosuria (eg, Clinistix*, Tes-Tape"). As a false-negative result may occur 
in the ferricyanide test, it is recommended that either the glucose oxidase or hexokinase method 
be used to determine blood plasma glucose levels in patients receiving CEFTIN 

Cefuroxime does not interfere with the assay of serum and urine creatinine by the alkaline 
picrate method. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no long-term studies in animals 
have been performed to evaluate carcinogenic potential, no mutagenic potential of cefuroxime was 
found in standard laboratory tests. 

Reproductive studies revealed no impairment of fertility in animals 


Pregnancy: Pregnancy Category B: Reproduction studies have been performed in rats and mice at 
doses up to 50 to 160 times the human dose and have revealed no evidence of impaired fertility or 
harm to the fetus due to cefuroxime axetil. There are, however, no adequate and well-controlled 
studies in pregnant women. Because animal reproduction studies are not always predictive of 
human response, this drug should be used during pregnancy only if clearly needed 


Nursing Mothers: Since cefuroxime is excreted in human milk, consideration should be given to 
discontinuing nursing temporarily during treatment with CEFTIN* (cefuroxime axetil, Glaxo) 


ADVERSE REACTIONS: The adverse reactions to CEFTIN® are similar to reactions to other orally 
administered cephalosporins. CEFTIN was usually well tolerated in controlled clinical trials. 
Pediatric patients taking crushed tablets during clinical trials complained of the bitter taste of 
CEFTIN [see ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: Information for 
Patients: (Pediatric)]. The majority of adverse events were mild, reversible in nature, and did not 
require discontinuance of the drug. The incidence of gastrointestinal adverse events increased 
with the higher recommended doses. Twenty-five (25) patients have received CEFTIN 500 mg twice 
a day for one to 2.5 months with no increase in frequency or severity of adverse events 


The following adverse reactions have been reported 
Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 2.0% of patients. 
Diarrhea occurred in 3.5% of patients. Loose stools occurred in 1.3% of patients. There have been 
rare reports of pseudomembranous colitis 

Crushed tablets have a bitter taste. In pediatric clinical studies conducted with crushed tablets, 
complaints due to taste ranged from 0/8 (0%) in one center to 47/71 (66%) in another center 


Hypersensitivity: Rash (0.6% of patients), pruritus (0.3% of patients), and urticaria (0.2% of 
patients) have been observed. One case of severe bronchospasm has been reported among the 
approximately 1.600 patients treated with CEFTIN. Of the patients treated with CEFTIN who 
reported a history of delayed hypersensitivity to a penicillin and not a cephalosporin, 2.9% of 
patients experienced a delayed hypersensitivity reaction to CEFTIN 


Central Nervous System: Headache occurred in less than 0.7% of patients, and dizziness occurred 
in less than 0.2% of patients. 


Other: Vaginitis occurred in 1.9% of female patients. 


Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), ALT (SGPT, 16% of 
patients), and LDH (1.0% of patients) have been observed. Eosinophilia (11% of patients) and 
positive Coombs’ test (04% of patients) have been reported. 


In addition to the adverse reactions listed above that have been observed in patients treated with 
CEFTIN, the following adverse reactions and altered laboratory tests have been reported for 
cephalosporin class antibiotics: 

Adverse Reactions: Allergic reactions including anaphylaxis, fever, colitis, renal dysfunction, 
toxic nephropathy, and hepatic dysfunction including cholestasis 

Several cephalosporins have been implicated in triggering seizures, particularly in patients 
with renal impairment when the dosage was not reduced. If seizures associated with drug 
therapy should occur, the drug should be discontinued. Anticonvulsant therapy can be given if 
clinically indicated 

Altered Laboratory Tests: Increased prothrombin time, increased BUN, increased creatinine, 
false-positive test for urinary glucose, increased alkaline phosphatase, neutropenia, thrombo- 
cytopenia, and leukopenia 


Glaxo 


Glaxo Inc., Research Triangle Park, NC 27709 
€: Copyright 1987, Glaxo inc. All rights reserved 


AB2-403 
December 1987 


Because your patient with ACUTE ALLERGIES 


can always expect the unexpected... 





Recommend 


e 
Afrin 
Nasal Spray 


{| and expect acute relief 











€ Airin provides acute relief of nasal 
congestion 


€ Afri works without causing foe 
Or Crowsiness 


e. Alri helps Mure E ief 
er medications 

take effect 

€ Alrim is the nasal spray 


recommended most 
ysicians 


Copyright © 1988, Schering Corporation. All rights reserved. AF-520/14458905 
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A FAMILY ORIENTED 
EDUCATIONAL RETREAT 


SPONSORED BY: DEPARTMENT OF OTOLARYNGOLOGY 
& MAXILLOFACIAL SURGERY 
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CONTACT ROBBIE CORNELISON 
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& MAXILLOFACIAL SURGERY, M.L. #528 
CINCINNATI, OHIO 45267 


513-872-5460 

























1 Before It Took You 21⁄2 Years 
© Or$5,000in ones 
E To Test An Infant's Hearing. 


Ui now, the high cost and complexity in screening for neonatal hearing 
| impairment often caused problems to go undetected for two to three years, until 
audiometers could be utilized. Now with the affordable Noise Stik,” you can 
effectively and quickly screen each ane 
infant that comes under your care. | 

The Noise Stik, when directed at 
the newborn to two year old's ear, 
emits a calibrated burst of shaped 
white noise. This provides you with 
an indication of the infant's response 
to the Noise Stik's auditory stimuli. 

Priced at only $350, it's just a frac- 
tion of the cost of your alternatives. 

Whether for use in private practice $ 
or in a neonatal ward, baby clinic, Hearing is tested with tbe Noise Stik. 

nursery, or even at home, the Noise Stik is the answer to the long 
wait and costly expense of infant screening. 
Call 213-772-6113 for more information. 


| Noise STIK 
Eckstein Bros., Inc. 


4807 West 118th Place, Hawthorne, CA 90250-2997 USA, Phone: (213) 772-6113, Telex: 298378 EKB-UR 








When 
oral thrush 
thrives 


Mycelex Troche 
provides 

m Up to 3€25 clinical cure rate*' 
a Safety’ 

a High patent acceptance? 

m Low cost 


. clotnmexole given as a troche may 
be the best -hoice at the moment 
owing te iS nigh clinical success rate, 
safety, costeffectiveness and high 
patient acceptability.” 


Mycelex 
Troche 


10 mg 


(clorimazole) 


A combination of 
benefits no other 
therapy can match 


"Clinical cure = al&s-nce of signs and symptoms. 


Please see followimg page for brief summary of 
prescribing information. 


Miles Pharmaceutica:s 


Division of Miles Lamotores. Inc j "Iw T 
West Haven. Cennestiaut 06516 USA i MILES 
1987 MitesiPhermaceuticals Division of Miles Laboratories, Inc. Miles Pharmaceuticals 





Mycelex Troche 


(clotrimazole) °™ 


Fach Mycelex® Troche contains 10 mg clotrimazole [1-(0-chioro-a, a-di- 
casey) imidazole}, a synthetic antifungal agent, for topical use in 


the mouth. 
Structural Formula: 
[e] 
(OO) 
I 


N 

Chemical Formula: 

C22H17CIN2 (1 

The troche dosage form is a large, slowly-dissolving tablet (lozenge) con- 

taining 10 mg of clotrimazole dispersed in dextrose, microcrystalline cel- 

lulose, povidone, and magnesium stearate. 

Clinical Pha 

Clotrimazole is a broad-spectrum antifungal agent that inhibits the 
rowth of pathogenic yeasts by altering the permeability of cell mem- 

bon. It exhibits fungicidal activity in vitro against Candida albicans and 

other species of the genus Candida. No single-step or multiple-step re- 

sistance to clotrimazole has developed during successive passages of 

Candida albicans in the laboratory. 

After oral administration of a 10 mg clotrimazole troche to healthy volun- 

teers concentrations sufficient to inhibit most species of Candida persist 

in saliva for up to three hours following the approximately 30 minutes 

needed for a troche to dissolve. The long term effective concentration of 

drug in saliva appears to be related to the slow release of clotrimazole 

from the oral mucosa to which the drug is apparently bound. Repetitive 

dosing at three hour intervals maintains effective salivary levels above 

the minimum inhibitory concentration of most strains of Candida. In an- 

other study the mean serum concentrations were 4.98 + 3.7 and 

3.23 + 1.4 pes ird at 30 and 60 minutes respectively. 

Indications and Usage 

Mycelex* Troches are indicated for the local treatment of oropharyngeal 

candidiasis. The diagnosis should be confirmed by a KOH smear and/or 

culture prior to treatment. 

Contraindications 

Mycelex* Troches are contraindicated in patients who are hypersensitive 

to any of its components. 


ng 
Mycelex* Troches are not indicated for the treatment of systemic 


Abnormal liver function tests have been reported in patients treated with 
clotrimazole troches; elevated SGOT levels were reported in about 15% of 
patients in the clinical trials. In most cases the elevations were minimal 
and it was often impossible to distinguish effects of clotrimazole from 
those of other therapy and the underlying disease (malignancy in most 
cases). Periodic assessment of hepatic function is advisable particularly 
in patients with pre-existing hepatic impairment. 
Since patients must be instructed to allow each troche to dissolve slowly 
in the mouth in order to achieve maximum effect of the medication, they 
must be of such an age and physical and/or mental condition to compre- 
hend such instructions. 
Carcinogenesis: An 18 month dosing study with clotrimazole in rats has 
not revealed any carcinogenic effect. : 
Usage in Pregnancy: Pregnancy Category C: Clotrimazole has been 
shown to be embryotoxic in rats and mice when given in doses 100 times 
the adult human dose (in mg/kg). possibly secondary to maternal toxic- 
ity. The drug was not teratogenic in mice, rabbits, and rats when given in 
doses up to 200, 180, and 100 times the human dose. 
Clotrimazole given orally to mice from nine weeks before mating through 
weaning at a dose 120 times the human dose was associated with impair- 
ment of mating, decreased number of viable young, and decreased sur- 
vival to weaning. No effects were observed at 60 times the human dose 
When the drug was given to rats during a similar time period at 50 times 
the human dose, there was a slight decrease in the number of pups per 
litter and decreased pup viability. 
There are no adequate and well controlled studies in pregnant women. 
Clotrimazole troches should be used ome pregnancy only if the poten- 
tial benefit justifies the potential risk to the fetus. 
Pediatric Use 
Safety and effectiveness of clotrimazole in children below the age of 3 
years have not been established; therefore, its use in such patients is not 
recommended. 
Adverse Reactions 
Abnormal liver function tests have been reported in patients treated with 
clotrimazole troches; elevated SGOT levels were reported in about 15% of 
p in the clinical trials (see Precautions section). 

usea and vomiting was reported in about one in twenty patients. 


No data available. 

Abuse and Dependence 
No data available. 
Dosage and Administration 

x* Troches are administered only as a lozenge that must be slowly 
dissolved in the mouth. The recommended dose is one troche five times 
a day for fourteen consecutive days. Only limited data are available on 
the safety and effectiveness of the clotrimazole troche after prolonged 
EA. therefore, therapy should be limited to short term use, if 
ssible. 

How Supplied 

ex* Troches, white discoid, uncoated tablets are supplied in bot- 
tles of 70 and 140. Mycelex Troches are also available for institutional use 
in foil ka p of 70 tablets. Each tablet will be identified with the follow- 
ing: Miles 095. 


Store below 86°F (30°C), avoid freezing. 


Reterences: 1. Yap B-S, Bodey GP: Oropharyngeal candidiasis treated 
with a troche form of clotrimazole. Arch Intern Med 139:656-657, 1979. 
2. Quintiliani R, Owens NJ, Quercia RA, et al: Treatment and prevention 
of oropharyngeal candidiasis. Am J Med 77(4D):44-48. 1984. 3. Data on 
file, Miles Pharmaceuticals. 4. Drug Topics Red Book, Annual Pharma- 
di Medical Economics Co., Oradell, NJ, 1987, pp. 397. 


Miles Pharmaceuticals MILES 
Hwy HERE EO 


Division of Miles Laboratories, Inc. 
West Haven. Connecticut 06516 USA Miles Pharmaceuticals 


The Voice Foundation 


SEVENTEENTH SYMPOSIUM: 
CARE OF THE PROFESSIONAL VOICE 
to be held at 
THE MANHATTAN SCHOOL OF MUSIC 
Morningside Heights 
New York City 
the week of June 6—10, 1988 
in association with 
Jefferson Medical College 
New York Medical College 
Teachers College at Columbia University 
and the 


Vocal Dynamics Laboratory of Lenox Hill Hospital 


Wilbur James Gould, M.D., and 
Robert Thayer Sataloff, M.D., D.M.A., Co-Chairmen 


For further information, call or write 
The Voice Foundation 
157 East 61st Street, New York, New York 10021 
(212) 688-1897 


Academic Position in Otolaryngology— 
Head and Neck Surgery 
Sub-specialty Interest in Head and 
Neck Surgery 


Assistant Professor faculty position available July 1, 
1988 in the Department of Otolaryngology—Head and 
Neck Surgery at the Indiana University School of 
Medicine. Candidates should be board certified by the 
American Board of Otolaryngology. A serious commit- 
ment to medical education, teaching, clinical practice, 
and research is required. Applications accepted through 
May 30, 1988. Send application with a current curricu- 
lum vitae to: 


R. T. Miyamoto, M.D. 

Professor and Chairman 

Department of Otolaryngology—Head and 
Neck Surgery 

702 Barnhill Drive 

Suite A-56 

Indianapolis, Indiana 46223 


Indiana University is an Equal Opportunity / 
Affirmative Action Employer. 
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SYSTEMS 





AUSTIN, TEXAS 78735 " 41- 800 - 531 - 5412 


415 E. ST. ELMO ROAD 


Skildi Ne Un s (UNISONE) 


for less systemic exposure 
than beclomethasone 





Proven topical efficacy Benefits beyond 
Provides a direct, local therapeutic effect beclomethasone 


unrelated -0 systemic absorption i 
Therapeutic effect is independent of aqueous suspension 


systeme Wale Nasalide requires no daily 


shaking in order to re-suspend the 
drug; therapeutic efficacy is not 
dependent upon patient com- 


A short half-life provides pliance with shaking ^ 


Nasalide is unscented and is 


d wide margin of safety not associated with reports of a 


characteristic floral odor 
Nasalide is available in an 
unbreakable plastic bottle' 
Nasalide does not have to be 
discarded 3 months after opening" 


The halfdite of Nasalide is 1-2 hours; compared 
to the 15-heur haif-iife of beclomethasone’? 


Nc reposts of adrenal suppression regardless 
of age at recommended dosages' 


beclomethasone 
dipropionate - 
15-hour half-life? 1. Prescribing information for Nasalide. 
2. Prescribing information for Beconase AQ 
3. Prescribing information for Vancenase AQ. 
4. Patient information for Beconase Aqueous nasal spray. Allen & 
Hanburys, A Glaxo Canada Limited Company, Toronto, Montreal 
The most frequent complaint with Nasalide is mild, transient nasal 
stinging or burning. Please see brief summary of prescribing infor- 
mation on following page 


© 1988 Syntex Laboratories, inc 


Plasma halfliteis rotrelated to duration of action for topically active products. 


“Developed according to standard pharmacokinetic methods 


axe l e LIII. FE 


flunisolide) sss" 





N lide BID 
aSsallde pi. 


(flunisolide) ysg" 


Brief Summary 
Description: Each bottle of NASALIDE® (flunisolide) nasal 
solution contains flunisolide in a solution of propylene glycol, 
piene glycol 3350, citric acid, sodium citrate, butylated 
ydroxyanisole, edetate disodium, benzalkonium chloride, 
and purified water, with NaOH and/or HCI added to adjust 
the pH. It contains no fluorocarbons. 
Indications: For topical treatment of the symptoms of sea- 
sonal or perennial rhinitis when effectiveness of or tolerance 
to conventional treatment is unsatisfactor y. 
Improvement is based on a local effect rather than systemic 
absorption. Improvement is usually apparent within a few 
days after starting Nasalide but may take as long as 2 weeks in 
some patients. Although systemic effects are minimal at rec- 
ommended doses, Nasalide should not be continued beyond 
3 weeks in the absence of significant symptomatic improve- 
ment. Nasalide should not be used in the presence of 
untreated localized infection involving nasal mucosa. 
Contraindications: Hypersensitivity to any ingredients. 
Warnings: Patients transferred from systemic steroid therapy 
to Nasalide should be monitored to avoid acute adrenal insuffi- 
ciency in response to stress. Since some patients may experi- 
ence symptoms of withdrawal, attention must be given to 
patients previously treated for prolonged periods with sys- 
temic corticosteroids, particularly those with associated 
asthma or other clinical conditions where too rapid a decrease 
in systemic corticosteroids may cause a severe exacerbation of 
symptoms. Nasalide should be used with caution in patients on 
alternate-day prednisone for any disease. 
Precautions: General: Localized Candida albicans infections 
of the nose and pharynx occurred only rarely in clinical studies, 
but if such an infection presents, treatment with appropriate 
local therapy or discontinuation of Nasalide treatment may 
be required. 
Flunisolide is absorbed into the circulation. Systemic effects 
have been minimal with recommended doses but larger doses 
should be avoided since excessive doses may suppress hypotha- 
lamic-pituitary-adrenal function. 
Nasalide should be used with caution in patients with active 
or quiescent tuberculosis infections of the respiratory tract; 
untreated fungal, bacterial, or systemic viral infections; or ocu- 
lar herpes simplex. 
In patients who have experienced recent nasal septal ulcers, 
recurrent epistaxis, nasal surgery, or trauma, a nasal cortico- 
steroid should be used with caution until healing has occurred. 

Information for Patients: Nasalide should be used as 
directed at the prescribed dosage. Nasal vasoconstrictors or 
oral antihistamines may be needed until the effects of Nasalide 
are fully manifested. The patient should follow the Patient 
Instructions carefully and should contact a physician if symp- 
toms do not improve, if the condition worsens, or if sneezing 
or nasal irritation occurs. 

Carcinogenesis: Long-term studies showed a slight 

increase in the incidence of pulmonary adenomas in mice, but 
not in rats. 
Female rats receiving the highest oral dose had an increased 
incidence of mammary adenocarcinoma compared to control 
rats. An increased incidence of this tumor type has been 
reported for other corticosteroids. 

Impairment of Fertility: Female rats receiving high 
doses of flunisolide (200 mcg/kg/day) showed some evidence 
of impaired fertility. Reproductive performance in low and mid- 
dose groups was comparable to controls. 

Pregnancy: Pregnancy Category C. The drug has been 
shown to be teratogenic and fetotoxic in rabbits and rats. The 
drug should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. 

Nursing Mothers: Because other corticosteroids are 
excreted in human milk, caution should be exercised when 
the drug is administered to nursing women. 

Adverse Reactions: The most frequent complaints were mild 
transient nasal burning and stinging (reported in approximately 
4596 of patients). These complaints do not usually interfere with 
treatment; in only 396 of patients was it necessary to decrease 
dosage or stop treatment because of these symptoms. 
Incidence of s% or less: nasal congestion, sneezing, epistaxis 
and/or bloody mucus, nasal irritation, watery eyes, sore throat, 
nausea and/or vomiting, headaches and loss of sense of smell 
and taste. In rare instances, nasal septal perforations were 
observed during the studies but a causal relationship with 
Nasalide was not established. 

pemk corticosteroid side effects were not reported during 
the controlled clinical trials. If recommended doses are 
exceeded, or if individuals are particularly sensitive, symptoms 
of hypercorticism could occur. 

Dosage and Administration: Full therapeutic benefit 
requires regular use and is usually evident within a few days, but 
up to 3 weeks may be required for some patients to achieve 
maximum benefit. Patients should use a decongestant and clear 
their nasal passages of secretions prior to use. Recommended 
starting dose in adults: 2 sprays in each nostril b.i.d. If needed, 
increase to 2 sprays t.i.d. 

Recommended starting dose in children (6-14 years): | spray in 
each nostril t.i.d. or 2 sprays in each nostril b.i.d. Not recom- 
mended for use in children less than 6 years old. 

Total daily doses: not to exceed 8 sprays in each nostril for 
adults and 4 sprays in each nostril for children. 

Maintenance dose: smallest amount necessary to control 
symptoms. 

How Supplied: Each 25 ml Nasalide* (flunisolide) nasal solu- 
tion spray bottle (NDC 0033-2906-40) (NSN 6505-01-132- 
9979) contains 6.25 mg (0.25 mg/ml) of flunisolide and is 
supplied with a nasal pump unit with dust cover, and patient 
instructions. 

Rev. December 1987 


SYNTEX LABORATORIES, INC 
PALO ALTO. CA 94304 





OTOLARYNGOLOGY 
Head & Neck 


Surgery 
Fellowship 










July 1, 1988 
Buffalo, New York 


contact: 
Gean George Haar, DDS MD 


BUFFALO GENERAL 
HOSPITAL 


100 High Street 
Buffalo, NY 14203 


NEW YORK EYE & EAR INFIRMARY 
and 
New York Medical College 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
September 15-17, 1988 
January 19-21, 1989 
April 27-29, 1989 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy *Canal Wall Up & Down Techniques 
*Facial Recess Techniques | *Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 


*Stapedectomy Techniques — *Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $675.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
Navin Mehta, M.D. 
Mark Goldstein, M.D. 
Timothy J. Siglock, M.D. 

For Further Information, contact: Toni Levine, M.D. 

Arthur Tortorelli, Technical Director 

Temporal Bone Laboratory 

New York Eye & Ear Infirmary 

310 East Fourteenth Street Chairman, Department of 

New York, New York 10003 Otolaryngology /HNS 

(212) 598-1395 Frank E. Lucente, M.D. 
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‘The GSI33 Middle-Ear Analyzer: 
Tech a^^ User Friendly _ 





1 Hi 


High Tech Design 


Unexcelled à modera engineering. 

The silent pashbuttons, logically placed 
on the clears -labelec front panel, are 
human engineered for ease of operation. 
Designed with the quality and depend- 
ability assoc&ed with Grason-Stadler 
for 37 years. 


Essential Features 


Basic capabisies for clinical, diagnostic 
or screening raiddle-ear testing — 
manually or automatically, 


m Tympanometry 
m Reflex Th»eshold 


m Reflex De-zy 
m Eustachian Tube Function Testing 


For more ircermation eontact: 

Grason Stadler, Inc. 
537 Great Road 
Littleton, MA 01460 


Tel. (617) 486-3514 
TWX: 710/347-6892 


There's No-Substitute 
for the Best! 





Grason-Stadler 
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. .. and You Can Choose 


Operators have a choice of using the 
preprogrammed test parameters-or of 
selecting their own criteria via the user 
keys. A raised, eye-level CRT clearly 
displays test parameter choices and the 
possible alternatives. Compliance and 
pressure meters are on the screen with a 
digital readout shown continuously. Test 
results are displayed in real time and 
then summarized below the meters. Up 
to 4 screens can be stored in memory 
and recalled for viewing prior to 
printout. A built-in printer provides 
permanent records. Please return this coupon to: 
Grason-Stadler, Inc., Dept. C 
537 Great Road, P.O. Box 1400 
Littleton, MA 01460 


The innovative probe houses boh Ipsi 
and Contra transducers. This urique 
probe was designed for patient comfort, 
ease-of-seal and accurate test results. 


Eartips compliment the probe, and are Name: 
color coded for rapid selection œŒ size. Address: 
Individualized probe mountings: 

Telephone: 


(shown) 
m Optional clothes clip mounting 


m Optional operator wrist attachment 
for screening tests 


[ ] Please send me the GSI 33 
brochure. 


| 
| 
| 
| 
| 
| 
| 
| 
| 

m Lightweight shoulder mounting ! 
| 
| 
| 
| [ ] Please arrange a demonstration. 
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GEORGE A. SISSON, SR, MD, SECTION EDITOR 
Northwestern University Medical School, Chicago 


Chiron Speaks: What Was the Genesis of 


the Fellowship for Advanced Training in 
Head and Neck Oncology? 


During the mid-1950s, it became apparent to the leaders 
in otolaryngology that training beyond the standard three- 
to four-year residency was necessary to keep abreast of the 
rapid surgical advances taking place in the treatment of 
head and neck neoplasms. This was particularly true in the 
treatment of laryngeal cancer. Heretofore, early cancers of 
the larynx had been treated by irradiation or laryngeal 
fissure (cordectomy ). 

Supraglottic laryngectomy, hemilaryngectomy, and rad- 
ical neck dissection in continuity with laryngectomy were 
just developing as possible alternatives for control and 
cure. Other neck and throat procedures, such as incontinu- 
ity jaw-neck excision and preservation of the facial nerve 
in parotid surgery, were considered extreme, technically 
difficult, and outside the purview of the standard otolaryn- 
gological, general surgical, or plastic surgical programs. 

Hence, several preceptor arrangements with “master 
surgeons" flourished, each with its advantages. How- 
ever, there were shortcomings, ie, formal university affilia- 
tion lacking, small case loads, little “hands-on experi- 
ence," little or no funding, research opportunities negligi- 
ble, and always an unapproved curriculum without stan- 
dardization. 

As we look back to this era, it must be remembered that 
otolaryngology, the second oldest board-certified specialty, 
was floundering after the introduction of sulfonamides 
and antibioties. During these challenging and difficult 
years, otolaryngologists explored in various directions. 
Energies were expended toward perfecting microscopic 
otologic surgery while at the same time, others exhaustive- 
ly studied the upper limits possible for reconstruction 
and surgical removal compatible with meaningful func- 
tion in the neck, face, sinuses, skull base, and upper medi- 
astinum. 

Residency programs had expanded, first to four years 
and eventually to five years, including one or two years of 
general surgery, which had to precede the discipline of 
otolaryngology. It became mandatory that these programs 
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increase the length of training so that residents could be 
adequately exposed, not only to the latest techniques 
consolidating in a so-called classic otolaryngological train- 
ing program, but also to introduce them to, and train them 
in, the new dynamics of head and neck cancer surgery. 

However, during the ensuing years, it became apparent 
that some few should take even more advanced training in 
head and neck oncology. The two major societies, The 
American Society for Head and Neck Surgery and The 
Society of Head and Neck Surgeons, had established rigid 
standards for membership in the late 1950s and be- 
gan to work together, putting aside petty differences to es- 
tablish standards for advanced training in head and 
neck oncology. 

Both societies will always be indebted to Dr John M. 
Loré and many other far-visioned members for urging the 
two societies to form a joint council for approval of 
advanced training in head and neck oncologic surgery. This 
council, made up of members from both societies, set 
standards for a one- or two-year fellowship training 
program in advanced oncologic surgery, established a 
mechanism for site-visiting potential programs, and even- 
tually approved 16 programs. 

To date, the following programs have been regularly site 
visited by members of the council committee every three to 
five years depending on the annual reports from the 
program director and the current fellow in training. The 
following programs are presently approved by the Joint 
Council for the Society of Head and Neck Surgeons and the 
American Society for Head and Neck Surgery. New ones 
are constantly being looked at after formal application to 
the joint council. Donald P. Shedd, MD, Program Director, 
Department of Head and Neck Surgery and Oncology, 
Roswell Park Memorial Hospital, 666 Elm St, Buffalo, NY 
14263; P. W. Alberti, MD, PhD, Professor and Chairman, 
Department of Otolaryngology, University of Toronto, 92 
College St, Toronto, Ontario, Canada, M5S 1A1; Carl E. 
Silver, MD, Chief, Department of Surgery and Otolaryn- 
gology, Montefiore Hospital and Medical Center, Van 
Cortlandt Pavilion, Tenth Street and Bainbridge Avenue, 
Bronx, NY 10467; John M. Loré, Jr, MD, Professor and 
Chairman, Department of Otolaryngology, State Universi- 
ty of New York at Buffalo, 2121 Main St, Suite 208, Buffalo, 
NY 14214; Willard E. Fee, Jr, MD, Professor and Chair- 
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man, Divisiem of Otolaryngology, Stanford University 
Medical Censer, Starford, CA 94305; Robert Cantrell, MD, 
Professor arxi Chairman, Department of Otolaryngology 
and Maxillofacial Surgery, University of Virginia Medical 
Center, Charlettesville, VA 22901; George A. Sisson, MD, 
Professor ari Chairman, Department of Otolaryngology 
and Maxillof;eial Surgery, Northwestern University, 303 E 
Chieago Ave. Chicago, IL 60611; Byron J. Bailey, MD, 
Professor and Chairman, Department of Otolaryngology, 
University of Cexas-Medieal Branch, Galveston, TX 77550; 
Steven N. Pa-nes, MD, Division of Otolaryngology, Albany 
Medical College, 47 New Scotland Ave, Albany, NY 12208; 
Jack L. Gluckman, MID, Professor and Chairman, Depart- 
ment of Otolaryngolegy and Maxillofacial Surgery, Uni- 
versity ef Cincinnati Medical Center, Cincinnati, OH 
45269; Charles Cummings, MD, Professor and Chairman, 
Department ef Otolaryngology, University of Washington, 
Seattle, WA 8195; Charles J. Krause, MD, Professor and 
Chairman, Unwersity of Michigan, Department of Otolar- 
yngology, Ana Arbor MI 48109; William A. Maddox, MD, 
Clinical Professor of Surgery, Section of Surgical Oncolo- 
gy, Division cf General Surgery, University of Alabama- 
Birmingham, University Station, Birmingham, AL 35294; 
Helmuth Goe»-ert, MD, Professor and Chairman, Depart- 
ment of Headzmd Neck Surgery, M. D. Anderson Hospital, 
6723 Bertner &ve, Houston, TX 77030; Eugene Myers, MD, 
Professor anc Chairman, Department of Otolaryngology, 
University of Fittsburgh, 230 Lothrop St, Pittsburgh, PA 
15213; and Pa: J. Donald, MD, FACS(C), Department of 
Otolaryngology-Head and Neck Surgery, University of 
California~Dawis, 430: X St, Room 2130, Sacramento, CA 
95817.—Groree A. Sisson, SR, MD, Chicago 





Council and Officer's Report 





The followirz information was obtained from Willard E. 
Fee, Jr, MD, Secretary of the American Society of Head 
Neck Surgery. Plans are well under way for the Second 
International Jonference on Head and Neck Cancer. This 
will be held in Boston, July 31 through Aug 5, 1988, and is 
sponsored by the Society. This conference follows the 
successful First International Conference held in Balti- 
more in 1984. The con'erence will be multidisciplinary in 
approach and will feature national and international 
speakers in head and neck surgery, radiation therapy, 
medical oncolczy, plastic and reconstructive surgery, and 
cell biolegy. Ir additien, there will be proffered papers, 
panel discussicns, and posters on every aspect of head and 
neck cancer. Registration information and additional 
material may Þe obtained from Ruth Enquist at We Plan 
Meetings Inc, 1593 15th St NE, Rochester, MN 55903, or by 
telephoning (5€@ 285-1523. 

Dr Fee also wished te clarify several recurring problems 
concerning membership in the Society. Applications for 
membership ma:t be received by Aug 1, and must contain 
four copies of veur curriculum vitae, plus letters recom- 
mending memoership from two active fellows of the 
Society. Dentis s, radiation therapists, and medical oncol- 
ogists who reside in the United States or Canada and who 
have distinguisted themselves in head and neck oncology 
are eligible fcr Associate membership. Corresponding 
membership is available to foreigners of distinction. 
—DALE H. Rice, MD, Los Angeles 
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Scholarship and Fellowship Committee 





The S-holarship and Fellowship committee of The 
Americar Society of Head Neck Surgery has as its prime 
responsilality to develop eligibility criteria, mechanisms of 
submissicn and deadlines, and to evaluate all submissions 
and name the winner of the Resident Scholastic Award. 
Any resieent currently enrolled in a residency program 
(within any field of medicine or surgery), as well as any 
graduate who is within his first year of postgraduate 
activity (and completed the research during his active 
residency , is eligible for this award. Abstracts of the work 
to be corsidered are submitted to the chairman of the 
Scholarship and Fellowship Committee by a deadline, 
which is »ublished in the major head and neck journals, 
and is ma.led to all program directors within the specialty 
of otolaryagology-head neck surgery. After submission, all 
abstracts are sent in a nonidentifiable way as to author or 
institutior to the members of the Scholarship and Fellow- 
ship Committee, who rank the abstracts from 1 to 10. The 
ratings ar? collated and a mean ranking is determined. The 
five top-rated abstracts are then requested to be resubmit- 
ted in full manuscript form. The final five manuscripts are 
again simdarly blinded and scored by all committee mem- 
bers with she consensus winner being chosen. The winner 
is invited o present his or her paper at the next American 
Society of Head Neck Surgery Scientific Forum, which, 
this year, will coincide with the Second International 
Congress in Boston on July 31 through Aug 5, 1988, as well 
as receive 3 cash award of $1000. The non-award winning 
papers that have special scientific merit are recommended 
to the pragram chairman for the American Society of 
Head Neck Surgery for inclusion on the program if there is 
additional room available for them. 

This past year there were 20 abstracts submitted. The 
members ef the committee are Fred McGuirt, Charles 
Cummings Paul Levine, and Jarrard Goodwin.— WARREN 
Y. ADKINS, JR, MD, Columbia, SC 





Meetings 


1988 
May 





2-5 Head and Neck Pathology Conference, 
Ambassador West Hotel, Chicago. Con- 
tact American Soeiety of Clinical 
Pathologists, 2100 W Harrison St, Chi- 
cago, IL 60612. 

Voice Conservation Surgery Confer- 
ence, Charleston (SC) Sheraton. Con- 
tact Medical University of South Caro- 
lina, 171 Ashley Ave, Charleston, SC 
29425. 

Head and Neck Surgery Conference, 
Fairmont Hotel, New Orleans. Contact 
Society of Head and Neck Surgery, 13 
Elm St, Manchester, MA 01944. 
Second International Conference on 
Head and Neck Cancer, Boston. Fee: 
$575. Contact Willard E. Fee, Jr, Divi- 
sion of Otolaryngology-Head and Neck 
Surgery, Stanford University, Stan- 
ford, CA 94305. 


18-2) 


22-25 


July- 31-5 


Aug 
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Case Western Reserve University 
School of Medicine/ 
University Hospitals of Cleveland 


SYMPOSIUM ON 
FACIAL SKIN MALIGNANCIES 
November 3-6, 1988 


Four Seasons Hotel, San Antonio, Texas 


Full-Time Faculty Position Available 
Department of Otolaryngology - 
Head & Neck Surgery 


SPONSOR: American Academy of Facial Plastic and 


Reconstructive Surgery 


Co-DIRECTORS: 
G. Richard Holt, MD J. Regan Thomas, MD 


FACULTY: 
Thomas B. Aufdemorte, DDS Robert C. Jarchow, MD 
Byron J. Bailey, MD Roby P. Joyce, MD, FCAP 
Shan R. Baker, MD Frank C. Koranda, MD 
Ferdinand F. Becker, Jr, MD Wayne F. Larrabee, Jr, MD 
Calvin Day, MD Stephen M. Parel, DDS 
Helmuth Goepfert, MD Charles M. Stiernberg, MD 
Bruce Haughey, MD Larry A. Zieske, MD 
Jean Edwards Holt, MD 


DESCRIPTION: This symposium focuses on the challenges which 
face the surgeon in excising skin malignancies and subsequent 
reconstruction in the face, head, and neck. Emphasis is on the orbit, 
paranasal and oral region, and scalp. The course includes workshops 
geared to attendees’ levels of experience in skin cancer excision, facial 
reconstruction, and advanced soft tissue management. 


CME: 15 hours of Category 1 
For more information contact: 
American Academy of Facial Plastic 
and Reconstructive Surgery 
1101 Vermont Avenue, N.W., Suite 404 
Washington, D.C. 20005 
(202) 842-4500 


Assistant Professor Level 


Board Certified or Board Eligible with 
broad spectrum training. Interest in 
research, teaching and tertiary patient 
care. 


Contact: Anthony J. Maniglia, M.D. 
2074 Abington Road 

Cleveland, Ohio 44106 

(216) 844-3001 


CWRU is an equal opportunity / 
affirmative action employer. 




















If this looks to you 
like a goose on roller skates, 
you could be going blind. 


No, theres nothing wrong with your vision. 

But there could be something wrong with vour eyes. 

You could have an eve disease serious enough to blind 
you, and not even know it. The leading cause of blindness in 
adults, glaucoma, has no symptoms in early stages. 

There is no cure. But there is hope. 

You can stop glaucoma from advancing (and many 
other eye diseases from happening in the first place) by 
seeing an eye doctor at least every two years. 
Remember, no one can save your sight but you. 


4 
as 


National Society to Prevent Blindness 
Box 2020, Madison Square Station, New York, N.Y. 10159 


A balanced combination 
for outstanding | 
performance 


Patient-preferred 


antihistamine’ 
Low incidence of 
drowsiness’ 


F 


— 
^ Proven 
decongestant’ 


Pseudoephedrine is 
\ | highly effective in relieving 
Working together \ = nasal congestion: 
for better results 
Antiaistamine/decongestant ` y, 
combirations appear superior ~~ 
D sitheringredient alone’ 


/ 


Deconamine SR 


(chlerpheniramine maleate, 8 mg/a@pseudoephedrine HCI, 120 mg) 


capsules SUSTAINED-RELEASE 


For outstanding performance during cold/allergy season 


Pisasse sæ adjacent page Meme ym sri’ Of prescribing information. BERLEX 








(chlorpheniramine maleate. 8 mg/d-pseudoephednne HC! 120 mg) 
capsules SUSTAINED-RELEASE 


Before prescribing, please see full prescribing information. A brief 
summary follows: 
Description: Each sustained-release blue and yellow capsule 
contains: 
chlorpheniramine maleate $32 MU ma 8 mg 
d-pseudoephedrine hydrochloride _.... 120mg 
Each DECONAMINE® SR Capsule also contains the following inactive 
ingredients: coloring agents, gelatin, starch, and Sucrose. 
Each DECONAMINE® SR Capsule may also contain one or more of the 
following inactive ingredients: buty! paraben, methyl paraben, propyl 
paraben, titanium dioxide and other ingredient(s). 
The capsules are designed to provide prolonged release o! medication 
Clinical Pharmacology: Chlorpheniramine maleate antagonizes the. 
physiological action of histamine by acting as an H, receptor blocking 
agent. 
Pseudoephedrine is an orally active sympathomimetic amine and 
exerts a decongestant action on the nasal mucosa. It does this by 
vasoconstriction which results in reduction of tissue hyperemia, 
edema, nasal congestion and an increase in nasal airway patency 
The vasoconstriction action of pseudoephedrine is similar to that 
of ephedrine. In the usual dose it has minimal vasopressor effects. 
indications: For reliet of nasal congestion associated with the 
common cold, hay fever and other allergies, sinusitis, eustachian 
tube blockage, and vasomotor and allergic rhinitis 
Contraindications: Patients with severe hypertension, severe 
coronary artery disease and patients on MAO inhibitor therapy 
DECONAMINE® medications are also contraindicated in patients 
sensitive to antihistamines or sympathomimetic agents 
Warnings: Chlorpheniramine maleate should be used with extreme 
Caution in patients with narrow angle glaucoma; stenosing peptic ulcer; 
pyloroduodenal obstruction, symptomatic prostatic hypertrophy, or 
bladder neck obstruction. Due to its mild atropine-like action, chlor- 
pheniramine maleate should be used cautiously in patients with 
bronchial asthma. 
Sympathomimetic amines should be used with caution in patients with 
hypertension, ischemic heart disease, diabetes mellitus, increased 
intraocular pressure, hyperthyroidism and prostatic hypertrophy. Sym- 
pathomimetics may produce central nervous system stimulation with 
convulsions or cardiovascular collapse with accompanying 
hypotension 
Precautions: /nformation for patients. Antihistamines may impair 
mental and physical abilities required for the performance of poten- 
tially hazardous tasks, such as driving a vehicle or operating 
machinery. Patients should also be warned about possible additive 
effects with alcohol and other central nervous system depressants 
(hypnotics, sedatives, tranquilizers). Drug interactions 
Pseudoephedrine containing drugs should not be given to patients 
treated with monoamine oxidase (MAO) inhibitors because of the 
possibility of precipitating a hyperfensive crisis. MAO inhibitors also 
prolong and intensify the anticholinergic effects of antihistamines 
Sympathomimetics may reduce the antihypertensive effect of methyl- 
dopa, reserpine, veratrum alkaloids and mecamylamine. 
Alcohol and other sedative drugs will potentiate the sedative effects 
of chlorpheniramine 
Care should be taken in administering DECONAMINE® medications 
concomitantly with other sympathomimetic amines, since their com- 
bined effects on the cardiovascular system may be harmful to the 
patient. 
Pregnancy: Pregnancy ty C: Animal reproduction studies have 
not been conducted with NAMINE* medications. It is also not 
known whether DECONAMINE* medications can cause fetal harm 
when administered to a pregnant woman or can affect reproduction 
capacity DECONAMINE® medications should be given tc a pregnant 
woman only if clearly needed. 
ip Mothers: Due to the possible passage of pseudoephedrine 
and chlorpheniramine into breast milk.and, because of the higher than 
usual risk for infants from sympathomimetic amines and antihista- 
mines. the benefit to the mother vs. the potential risk should be con- 
sidered and a decision should be made whether to discontinue nursing 
or to discontinue the drug. Pediatric Use: DECONAMINE* Capsules or 
Tablets should not be given to children under 12 years of age 
Adverse Reactions: Chiorpheniramine maleate : Slight to moderate 
drowsiness may occur and is the most frequent side effect 
Other possible side effects of antihistamines in general include 
General. urticaria, drug rash, anaphylactic shock, photosensitivity, 
excessive perspiration, chills, dryness of mouth, nose and throat; 
Cardiovascular: hypotension, headache, palpitation, tachycardia, 
extrasystoles; Hematological: hemolytic anemia, thrombocytopenia, 
agranulocytosis; CNS: sedation, dizziness, disturbed coordination, 
fatigue, confusion; restlessness, excitation, nervousness. tremor, 
irritability, insomnia, euphoria, paresthesia, blurred vision, diplopia. 
vertigo. tinnitus, hysteria, neuritis, convulsion, Gastrointestinal. epi- 
ie distress, anorexia, nausea, vomiting, diarrhea, constipation, 
enitourinary: urinary trequency, difficult urination, urinary retention, 
early menses; Respiratory: thickening of bronchial secretions. tight- 
ness of chest, wheezing and nasal stuffiness 
Pseudoephedrine hydrochloride: Pseudoephedrine may cause mild 
central nervous system stimulation, especially in those patients who 
are hypersensitive to sympathomimetic drugs. Nervousness, excit- 
ability, restlessness, dizziness, weakness and insomnia may also 
occur. Headache and drowsiness have also been reported. Large doses 
may cause lightheadedness, nausea and/or vomiting. Sympathomi- 
metic drugs have also been associated with certain untoward reactions 
including fear, anxiety, tenseness, restlessness, tremor. weakness, 
pallor, respiratory difficulty, dysuria, insomnia, hallucination, con- 
vulsion, CNS depression, arrhythmias and cardiovascular collapse 
with hypotension 
Overdosage: Acute overdosage may produce clinica! signs of CNS 
stimulation and variable cardiovascular effects. Pressor amines should 
be used with great caution in the presence of pseudoephedrine 
Patients with signs of stimulation should be treated conservatively. 
Dosage and Administration: Adults and children over 12 years, 
1 capsule every 12 hours. Children under 12 years, DECONAMINE* 
Syrup is recommended. 
DECONAMINE® SR Capsules are manufactured for 
BERLEX Laboratories, Inc., Wayne, New Jersey 07470 


References: 1. von Maur K: Ann Allergy 1985;55:458-462. 

2. Crutcher JE, Kantner TR: J Clin Pharmacol 1981;21:9-15. 
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48:87-92. 4. Empey DW, Medder KT: Drugs 1981;21:438-443. 


€ 1987, Berlex Laboratories, Inc. All rights reserved. 
181-74 September 1987 


506 


CHICAGO TEMPORAL BONE 
DISSECTION COURSE 
Seventh Consecutive Year 


Directors: Richard J. Wiet, M.D., EA.C.S. 
Edwin M. Monsell, M.D., Ph.D. 


This intensive, five-day course is designed.to help residents 
and general otolaryngologists develop skills and avoid com- 
plications in the following procedures— 


* tympanoplasty-with and without ossiculoplasty 
* mastoidectomy 

* lJabyrinthectomy 

è stapedotomy 


The laboratory provides each participant with— 


* Micro-tech surgical drill 
* Zeiss surgical microscope 
* Temporal bones 

* All necessary instruments 


Guest instructors are from universities and private practice. 
Program emphasis on prevention of complications and newer 
technology. 


1988: June 20-24 1989: June 19-23 
October 17-21 October 2-6 


$900 
$700 for residents 


40 hours AMA Category I 


Contact: Continuing Medical Education 
Hinsdale Hospital, 120 North Oak Street 
Hinsdale, IL 60521 * (312) 887-2645 


FACIAL NERVE DISORDERS 


A Multi-Disciplinary Symposium at 
MOUNT SINAI SCHOOL OF MEDICINE 
NEW YORK 


Friday, 24 June 1988 
8:30 a.m.-3:00 p.m. 


Program Directors: Avrim R Eden, MD and David M Simpson, 
MD. 

Faculty: Adam N Bender, MD Neurologist 
R Thomas Bergeron, MD Neuroradiologist 
Avrim R Eden, MD Otologist 
Edmund L. Erde, PhD Medical Ethics 
Peter J Jannetta, MD Neurosurgeon 
Leonard | Malis, MD Neurosurgeon 
Mark May, MD Otologist 
J Gail Neely, MD Otologist 
Viggo K Nielsen, MD, PhD Neurologist 
David M Simpson, MD Neurologist 
David E Wolfe, MD Neuropathologist 


Information: The Mount Sinai Center for Facial Nerve 
Disorders 
Box 1191, Mount Sinai Medical Center 
New York, NY 10029-6574 
Telephone: (212) 241-2309 





Prompt lasting 
relief fromthe pain 
of dry mouth. 


Salivart 


Synthetic Saliva 





Theleading productfor natural, 
preservative-free relief of dry mouth 
(xerostomia), dry throat, and nasal 
crusting. 

Clinically proven, SALIVART works like 

natural saliva to moisten the mucosa, soothe 


fissures and painful tongue conditions, facilitate 
chewing and speaking, and loosen mucus. 












Free of allergy-provoking paraben preservatives, 
flavors, and scents. 


A one-second spray from the convenient 
f pocket-size can relieves oral discomfort for 
a up to two hours. 
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Trends in Office-Based Surgery 





It is sometimes difficult for us to understand that just 
ten years ago, it was most unusual for surgeons to operate 
in their own offices. The trend toward office-based ambu- 
latory surgery has indeed been rapid. Facial plastic sur- 
geons have been among those in the forefront of the 
development of office-based surgery. 

The advantages of office-based surgery are based on 
three factors: (1) convenience, both for the surgeon and the 
patient; (2) economy; and (3) marketing. 

The increased convenience is rather obvious in that it 
allows the surgeon to concentrate his entire practice into 
one location, while at the same time giving him complete 
control over his scheduling. There is an additional conve- 
nience for the surgeon in that it allows him to set up an 
operating facility that is closely suited to his particular 
needs. Furthermore, some of the rules and regulations of 
large general hospitals can be streamlined. 

The convenience for the patient comes from the fact that 
the surgery is to be performed at a location with which he 
or she was already familiar, avoiding the confusion of 
finding one's way about the hospital. Second, it tends to 
reduce apprehension regarding the operation. 

Cost savings can be quite significant, although relative 
savings have decreased, for while office units have become 
much more complex, hospitals have tended to hold the line 
on outpatient surgery charges to keep themselves more 
competitive. 

Although it can be more efficient to operate in one's own 
office surgical suite, it still becomes a fairly expensive 
endeavor. Whereas several years ago an office operating 
suite was often quite simple, it is now necessary to 
duplicate much of the equipment that is found in a hospital 
operating room. 

There are also some very important marketing advan- 
tages to an office surgical unit. Even if the surgeon does 
not advertise his facility, he still will tend to emphasize the 
advantages of a private surgical facility. Patients are 
increasingly seeking this type of individualized care as 
their perception of office-based surgery becomes more 
positive. 

If one were to characterize the major change in office- 
based surgery, the most descriptive word would be sophis- 
tication. The truth of the matter is that many of the early 
office operating suites were severely lacking in many ways. 
Many of these facilities were concerned only with adequate 
equipment to get the job done economically. There was 
little attention paid to emergency supplies and equipment, 
let alone the procedures and protocols that were needed to 
face the unexpected. Back-up generators, defibrillation 
equipment, and sophisticated monitors were all relatively 


. unusual in the first office surgical units. Furthermore, 
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even when such equipment was available, adequately 
trained personnel with recognized responsibilities often 
were not. In areas such as quality assurance, peer review, 
credentialing, and governance, there was little guidance. 
Accreditation organizations such as the Accreditation 
Association for Ambulatory Health Care (Skokie, Ill) were 
still in their infancy. 

In spite of offering a major cost saving in those early 
days, there were major obstacles in gaining reimburse- 
ment from the insurance companies. This has changed now 
that the government and third-party payers are emphasiz- 
ing the cost savings of outpatient surgery. This has come at 
a price, however, for it does not follow that just because a 
procedure is covered on an outpatient basis, it will be 
covered in any surgeon's ambulatory facility. Require- 
ments for licensure and accreditation have still kept it 
diffieult for many surgeons to gain reimbursement for 
their office operating rooms. 

The surgeon who plans his own surgical suite must 
therefore recognize that, from a purely economic stand- 
point, he may not be able to recognize a profit from the 
facility, although the savings in time and the convenience 
offered to both him and his patients may make the project 
worthwhile. 

The development of the concept of accreditation is 
probably one of the most important changes in the office 
surgery movement. Until recently, there were few guide- 
lines to assist the physician in planning his facility. This is 
no longer the case. The Accreditation Association for 
Ambulatory Health Care and the Joint Commission on 
Accreditation (Chicago) publish guidelines that help in 
developing an adequate facility. Although most states still 
allow a physician to operate an office-based surgical 
facility without either licensure or accreditation, there is a 
trend toward requiring some form of compliance with 
standards developed either by the government or by other 
accrediting organizations such as the Accreditation Asso- 
ciation for Ambulatory Health Care or the Joint Commis- 
sion on Accreditation. 

It is a difficult decision, when planning a new facility, to 
decide whether or not to attempt to obtain a certificate of 
need, or to comply with state licensure or Medicare 
requirements. These might add considerably to the cost of 
the project, and could make the difference between operat- 
ing in the red or in the black. There is no question that it 
will add to the complexity of designing, building, and 
running the facility. 

The rapid development of the office surgery movement 
has certainly led to closer scrutiny of these facilities by 
legislators, consumers, insurance companies, and plain- 
tiff’s attorneys. The net result is that the individual who 
elects to operate in his own office must now recognize that 
he will be held to the same safety standards that would be 
provided in the most sophisticated competing facility, 
whether it be a hospital or free-standing surgical center. 

In response to these trends, we are beginning to see the 
development of a middle-ground approach to the ambula- 
tory surgery center. Developers are designing facilities for 
small groups of surgeons who each maintain their own 
practices, but share the use of the facility. The surgical 
unit itself may be owned by the surgeons or jointly with 
the developer, who hopefully has the expertise to design 
and operate the unit in a cost-effective way. 

Today's surgeon is therefore blessed with a wide range of 
approaches toward the goal of satisfying his need for a 
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suitable ontpacient facility. Although the challenges are 
great, so are tae rewards, and the trend toward more and 
more office-ba ed sumery is likely to continue. — HOWARD 
A. TOBIN, MD, Abilene, Tex 





Trends in Office-Based Surgery: Lipoplasty 





Modern interest in liposuction began with the introduc- 
tion of the 5lurt cannula and wet technique in 1977 by Yves 
Illouz of Fran-e. The initial skepticism of some surgeons 
has lessened, aad the-e is more enthusiasm for liposuction, 
partieuiar'y as an adjunct to facelift surgery. Workshops 
at both the 1977 sprizg ard fall meetings of the American 
Academy of Facial 2lastic and Reconstructive Surgery 
presented curent vews of the technique including its 
indications aad limitations. At the spring meeting, 
Michael Churrkian (Beverly Hills, Calif), Russell W. H. 
Kridel (Houston), ard Devinder S. Mangat (Cincinnati) 
made the following recommendations on patient selection: 
individuals under 40 vears of age with good skin elasticity 
are ideal, especially “or neck contouring without facelift 
surgery because thin skin is preferable to thick; and 
women are usually better candidates than men. Local 
contour deformities are appropriately treated with the 
technique, generalized obesity is not; good facial bone 
structure is necessary for excellent results, and removing 
subcutaneeus sat wil accentuate this framework. 

According to Jan G. Beekhuis (Birmingham, Mich), 
moderatorof tne fall workshop, the optimal use of liposuc- 
tion in the hed and neck is to treat the neck and lower 
jowls. Most of he participants were not enthusiastic about 
facial (inciudi-g naselabial) liposuction. Kridel discussed 
the use of the cannula as a dissector and noted its use in 
facelift surgery to perform a more rapid operation with 
fewer complications znd less bleeding. 

Both reciprecating and rotary action suction machines 
are available and effective. The machines should be quiet 
and portable; -hese cualizies are especially important in 
head and neck liposuction as the patients are frequently 
treated under oeal anesthesia. 

There is wile var:ation in cannula design (diameter, 
curved or straight, ard shape of tip). Kridel recommends a 
blunt tip and uses a t-mm size for nasolabial work and 4- 
or 6-mm sizes for neck procedures. John R. Dmytryshyn 
(Vancouver, British Columbia) prefers a 6-mm flat spatula 
cannula for the neck {Fig 1). 

There was agreement that patients should be marked 
while sitting and awzke. Incisions are placed in unobtru- 
sive areas such as the submental crease, postauricular 
sulcus, or intranasally. *Feathering" should be performed 
about 2«m past the treated areas, and care taken to keep 
the cannula opening away from the skin to avoid irregular- 
ities. Posteperative care consists of a pressure dressing 
changed ir a f+w days for an elastic sling. 

Few complieations were reported. Irregularities from 
holding the caanula epening toward the skin or removing 
fat excessively er urevenly are possible. Hematomas or 
seromas are anlikely. Nerve or vascular injuries are 
rare. 

A potential treatment for contour deformities created by 
overzealous liposuctien is fat recycling. This is an attrac- 
tive concept, bat the techniques are still being developed 
and initial clirical stadies are being performed. Pierre F. 
Giammzanco (Bicomfi-ld Hills, Mich) described his experi- 
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Fig 2.— Technique for fat recycling. 


ence with fat recycling at the 1987 fall meeting of the 
Academy. He advocates a very conservative approach and 
emphasizes to the patients the lack of long-term follow-up 
with the procedure. Giammanco states that “one’s initial 
clinical impression is that the results of injection are good 
but don't last very long." He also feels that fat recycling is 
not indicated "to augment solid areas such as the chin, 
temple, forehead, or malar areas where we have proven 
procedures that are likely to provide lasting effects. The 
permanency of these results makes solid implantation the 
procedure of choice." He has, however, seen impressive 
short-term and intermediate-term results. He describes 
his technique as follows (Fig 2): *One must avoid injecting 
into a space that is too tight and compressing the fat 
grafts, yet one must avoid a true pocket formation. Cryo- 
hydrodissection with saline at 2°C in the area of the face to 
be treated using crisscross tunneling from two directions is 
recommended. A minimal amount of plain lidocaine is used 
to field block around the area to be injected. If the 
recipient bed is properly prepared, the fat merely inflates 
the locus injected without developing wormlike extensions 
into the adjacent tissue as the material is forced into the 
path of least resistance under pressure.” He concludes: 
"Many questions are still unanswered, eg, Whether to 
wash the fat of blood and loose oil? To add insulin or not? 
To cool the skin or not? From what part of the body to 
harvest?” 

A study by Churukian may answer some of these ques- 
tions about fat recycling. He and coinvestigator Jan Zem- 
plenyi performed a histologic study of 90 samples of fat 
harvested with various cannula sizes, levels of vacuum, 
washing, and centrifuge protocols, and times from removal 
to analysis. Final results will be reported in a future issue 
of the ARCHIVES. Preliminary analysis shows larger cannu- 
las (up to 6 mm) to be preferable to smaller, washed fat to 
be superior (probably due to removal of free fatty acids), 
decreased suction to be better than maximal suction, and a 
loss of viability after several hours. Fat for reinjection can 
be harvested as an outpatient procedure with a syringe and 
small Luer-Lok cannula; there is some loss of fat cell 
viability when reinjected with smaller than a 16-gauge 
needle.— HowaARD A. TOBIN, MD, Abilene, Tex 
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OTOLARYNGOLOGIST 


40 physician multispecialty Group 
in West Palm Beach, Florida seeks 
dynamic, confident physician for 
private practice. Candidates must 
be personable and well qualified; 
emphasis on high quality care. 
Financial package based on incen- 
tive with full partnership in 3 
years. 


Send C. V. to: 

Joseph V. D'Angelo, M.D. 
Recruiting Chairman 

Palm Beach Medical Group, Inc. 
705 North Olive Avenue 

West Palm Beach, Florida 33401 


ACADEMIC POSITION 
IN OTOLARYNGOLOGY-HEAD AND 
NECK SURGERY 


Assistant Professor/Instructor level 
position available at the Mountain 
Home Veterans Administration Medical 
Center and East Tennessee State Uni- 
versity, Quillen-Dishner College of 
Medicine. The applicant must be Board 
Certified/Eligible and must have a 
documented ability in teaching and 
clinical practice. Proven academic pro- 
ductivity is essential. 


Send application with a current curric- 
ulum vitae to: 


Louis Modica, M.D. 

112 D, Department of Surgery 
Veterans Administration Medical 
Center 
Mountain Home, Tennessee 37684 


ETSU is an affirmative action/equal 
opportunity employer. Women and 
minorities are encouraged to apply. 
ETSU employs only U.S. citizens and 
aliens authorized to work in the United 
States. Review of applications will 
begin immediately and continue until 
the position is filled. 





NG analysis 
in touch with tomorrow 
New 


Nystar 





In ENG testing Nystar 
Offers unprecedented 
comiprehensiveness and 
accuracy... 


e Performs and automatically analyzes a wide variety of 
ENG tests, doth standard and advanced, saving time 
and provicing powerful diagnostic information. 

è Unique curved lightbar eliminates errors of target 
position amd velarity. 


* Autematically eliminates eye blinks and other 
artifacts from data analysis, providing superior 
diagnostic accuracy. 


„Plus unexpected efficiency 
and 2ase Of use. 


| | | HUI 
e Automatically analyzes test results in seconds- far | E 


faster than hand calculations. EE ia 





e A full cne-page report is produced for each test that 


Wc P I P For more information on how Nystar's 
includes patient information, the complete ENG 


ENG capabilities can put you in touch with 


euminazüung the need for cut-and-paste methods. (In Wisconsin, call 1-608-273-6880.) 


* Unique touch screen menu makes the Nystar fast to 


learn and easy to operate. 
yo 
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Surgical Care of Submental Gunshot Wounds 


Tis ee rw 
TCD a 


Karen H. Cal»oun, MD; Spencer Li, MD; William D. Clark, DDS, MD; 
Charles M. Stiernberz, MD; Francis B. Quinn, Jr, MD 


€ The case of oatients with self- 
inflicted facial gunsaot wounds is com- 
plex and chaltenging The magnitude and 
self-inflictec mature cf the injuries natural- 
ly give rise te questons about potential 
for successtus rehabiiitation. The surgical 
care and rehabilitetion of ten such 
patients are described. The initial gro- 
tesque disficwration belies the reasonable 
chances for *unctioaal restoration. Pa- 
tients in this.series wao completed recon- 
struction swallow we? enough to maintain 
body weight spesk understandably, 
breathe without tracseostomy, and have 
an appearance suffiiently normal that 
they can interact soGally without embar- 
rassment. Guidelines are proposed for 
multidisciplinery medical care leading to 
satisfactory functional, aesthetic, social, 
and psychiatric rehabilitation. 

(Arch Oteleryngof Head Neck Surg 
1988;114:513 519) 


p to 50% of sel -inflieted gunshot 

wouncs to the face involve muz- 
zle placement at the submentum.! 
Almost al! of tkese are suicide 
attempts. Tae self-inflicted nature 
and the dramatic severity of the 
resulting injuries may elicit an inap- 
propriately pessimistic response from 
inexperienced emergency medical per- 
sonnel. In cur experience, patients 
with self-ind-cted sabmental gunshot 
wounds respond eathusiastically to 
rehabilitatiem. We report our experi- 
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ence with ten such patients and sug- 
gest approaches to evaluation and 
treatment planning. 


METHODS 


Ten patients with self-inflicted submen- 
tal gunshot wounds were treated at the 
University of Texas Medical Branch, Gal- 
veston, between 1979 and 1985. Hospital 
charts, medical photographs, and current 
status of all patients were reviewed. Pre- 
sentation and extent-of-injury eharacter- 
istics were tabulated, timing and order of 
reconstructive procedures were outlined, 
and success of final rehabilitation was 
evaluated. 


RESULTS 


All patients but one were men, with 
ages ranging from 28 to 53 years. Two 
injuries were reported as accidental 
shootings, with the other eight being 
admitted suicide attempts. 

Nine of ten weapons used by 
patients in this study were low veloci- 
ty (muzzle velocity, < 610 m/s)? Six 
patients chose shotguns (average 
muzzle velocity, 306 m/s)? two used 
.22-gauge rifles (average velocity, 384 
m/s) and one used a 357-magnum 
handgun (average velocity, 378 m/s). 
The tenth patient used a 30.06-gauge 
hunting rifle (muzzle velocity, approx- 
imately 890 m/s) and was :he only 
patient to die in the early postinjury 
period. All of the injuries involved 
muzzle placement within 15 em of the 
submental skin. 

The mandible (eight patients) and 
the lips (eight patients) were injured 
most frequently. Next in frequency 
were the tongue (seven patients), 
maxilla (seven patients), and hard 
palate (five patients), followed by the 
nose (five patients), orbit (three 


Arch Otolaryrgp! Head Neck Surg— Vol 114, May 1988 





patients), ethmoidal sinuses (two 
patients), globes (two patients), intra- 
cranial contents (two patients), and 
soft palate (one patient). No patient 
injured the facial nerve, parotid duct, 
or zygoma. There were no injuries to 
major vessels or to the cervical spine. 
All patients required tracheostomy. 
Using Shuck's classification of facial 
gunshot wounds, which follows, there 
were two moderate and eight severe 
injuries: mild, minimal or no surgery 
needed; moderate, loss of soft tissue 
requiring minor flap reconstruction 
and/or bony injury needing stabiliza- 
tion or bone grafting; and severe, per- 
manently disfiguring loss of facial 
parts, especially nose, mandible, and 
oral tissue. 

Five patients were known to be 
under the influence of ethanol at the 
time of injury. Three were under psy- 
chiatric care prior to their suicide 
attempt: one was taking anxiolytics 
and tranquilizers for depression and 
anxiety, the second had "adjustment 
disorder with depressed mood," and 
the third had paranoid schizophrenia 
and was severely depressed at the 
time of injury. Only one of the ten 
patients had previously attempted 
suicide. Eight of the ten underwent 
psychiatrie evaluation while hospital- 
ized. This consisted of assessment of 
immediate risk for further suicide 
attempts while hospitalized, and 
arrangement for short-term counsel- 
ing and support. 

Three of the patients have died: one 
of severe intracranial blast injury on 
the sixth day after injury, one of 
bronchopneumonia two months after 
injury, and one of unrelated causes 
almost four years after injury. Three 
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were unavailable for follow-up prior 
to completing all planned reconstruc- 
iion. Five were followed up for the 
entire reconstructive course. One of 
these died, as mentioned above. The 
other four are all living with their 
families, and three are gainfully 
employed. No patient is known to have 
made another suicide attempt. 

The average total number of hospi- 
tal days for this group was 65 days, 
during 4.8 admissions. Of the five 
patients who were followed up for 
their entire course, from initial injury 
to final reconstruction, the average 
number of hospitalizations was 7.4 
(range, one to 11). The average num- 
ber of days in hospital was 101.8 
(range, 43 to 142), with an average of 
1.6 (range, three to 11) general anes- 
theties apiece. Average total cost of 
medieal care was approximately 
$80 000. 

Wound infections occurred in seven 
patients. This includes all of the shot- 
gun injuries, in which such infection 
is almost inevitable? Three patients 
developed  oronasal fistulas, two 
developed orocutaneous fistulas, and 
one later required closure of a tra- 
cheocutaneous fistula. 


MECHANICS AND BALLISTICS 


A typical pattern of injury results 
from a self-inflicted submental gun- 
shot wound. Damage to anterior mid- 
face structures is common, while 
major vessel and nerve injury are 
rare, as is cervical spine and intracra- 
nial trauma. The pattern of injury is 
determined partly by the ballistic 
properties of the weapon, and partly 
by the placement of the weapon. 

The typical weapon is a low-veloci- 
ty, long-barreled firearm. Shotguns 
are a common choice, handguns or 
pistols less so. Tissue damage from 
low-velocity weapons is caused by 
direct crush and laceration.’ Missiles 
with velocity greater than 300 m/s 
(which includes all in this study) also 
injure by temporary cavitation.’ As 
the projectile enters tissue, it creates 
a cavity with across section of 30 to 40 
: - times that of the missile.’ This quickly 
CM Ij t Y "T M subsides with damped pulsations into 
ZIP da Ta the much smaller permanent cavity. 
However, all tissue originally occupy- 
ing the space encompassed by this 





Fig 1.—Top, Initial appearance of 33-year-old woman with self-inflicted shotgun injury. Bottom, 
Initial appearance of 42-year-old man with self-inflicted gunshot injury. 
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Fig 2.—E xterna! acrylic splint is used to maintain relative relationships of mandibular segments. 
Anterior manmdibusar arch is missing from second molar to second molar. 


temporary cawity is traumatized, and 
should be «closely inspected during ini- 
tial surgical exploration. A low-veloci- 
ty missile can be deflected as it 
encounters interfaces between tissues, 
so injur esto major vessels and nerves 
are notweften seen. 

Damage fram shotgun wounds is 
more extensive than the muzzle veloc- 
ity wou 'd suggest. At close range, the 
shot size and karrel choke have mini- 
mal effeet on the injury pattern. The 
multiple pellets and the wadding each 
aet as separato missiles, magnifying 
the womnding potential Since the 
wad is rsd»olueent, its presence in the 
depths of the wound can be missed, 
and it can remain as a nidus of infec- 
tion. Therefore it is important to look 
for it during iaitial surgieal explora- 
tion of = close-range shotgun wound. 

The mechanics of shooting oneself 
with a leng-o»arreled gun greatly 
influence tae pattern of the resulting 
injury. With he muzzle under the 


chin, it is difficult to reach the trigger 
of a 76-cm barrel gun. Persons with 
normal arm length must droop the 
shoulders and/or hyperextend the 
neck to reach the trigger when the 
muzzle of such a gun is placed at the 
submentum. When the toe is used to 
pull the trigger, the chin is usually 
extended in the "sniffing" position in 
order to brace the gun between floor 
and chin. Reflexive action further 
extends the neck as the trigger is 
pulled, and flinching causes the barrel 
to torque toward the left side of the 
face in the right-handed person, and 
opposite in the left-handed person. 
These actions result in destruction of 
paramedian structures in the lower 
two thirds of the face. Neck hyperex- 
tension causes the trajectory to be 
anterior enough that intracranial and 
major vessels (carotid artery and 
jugular veins) are missed.’ 

The damage done by a missile is 
directly related to its kinetic energy, 
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which is determined primarily by the 
velocity: E=(V*M)/2, where E is 
kinetic energy, M is mass of projectile, 
and V is velocity of projectile. At 
point-blank range, the velocity of 
impact when the missile encounters 
the patient is approximately the same 
as the muzzle velocity. Thus, even 
low-velocity weapons emit missiles 
that reach the patient with high levels 
of kinetic energy. 

An impact of 50 m/s is required to 
penetrate skin, and an additional 65 
m/s is needed to fracture bone. If 
bone is one of the first structures 
encountered by a bullet, much of the 
kinetic energy is absorbed during the 
fracture, thereby limiting the poten- 
tial energy available for further 
destruetion. Thus in submental gun- 
shot wounds, the mandible often “pro- 
tects" the rest of the face. 


INITIAL TREATMENT 


The initial appearance of patients 
with submental gunshot wounds is so 
startling that the emotional reaction 
of emergency medical personnel may 
affect treatment decisions (Fig 1). 
Therefore, it must be made clear that 
the prognosis is good for those who 
reach an emergency room alive. A 
planned general approach that can be 
followed almost reflexly enhances ini- 
tial evaluation and treatment. 

Establishing an airway and hemo- 
dynamic stability claims first priori- 
ty. Almost all of the patients have an 
impaired airway. Tooth, bone, and 
denture fragments may compromise 
the airway. Major anatomic struc- 
tures of the upper airway, including 
the mandible, tongue, maxilla, and 
hard palate, are distorted by the inju- 
ry. The tongue is often displaced pos- 
teriorly, and there may be massive 
soft-tissue edema. The geniohyoid and 
mylohyoid muscles pull backward on 
the fractured mandible, further nar- 
rowing the airway. Putting the 
patient in a prone position and pulling 
the tongue forward with a towel 
clamp may be useful temporizing 
measures.’ Oral or nasal endotracheal 
intubation is sometimes possible, but 
attempts at intubation can also acute- 
ly obstruct the airway by prolapsing 
the traumatized tongue against the 
posterior pharynx or by displacing 
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Fig 3.—Left, Extensive hard-palate defect. Right, Same patient with obturator in place. 


large blood clots and debris down into 
the trachea. A tracheostomy or crico- 
thyrotomy is safer and more reliable. 
Although no one in our series had 
C-spine injuries, it is important to 
obtain a cross-table lateral C-spine 
roentgenogram to detect spinal injury 
before manipulating the neck. 

While the airway is being secured, 
other members of the team treat 
blood loss. Large-bore intravenous 
lines are inserted, and the infusion 
rate is adjusted to replace volume 
loss. Firm temporary packing controls 
bleeding until the patient reaches the 
operating room, and is preferred to 
blind clamping with hemostats in the 
depths of the wound.’ The patient is 
undressed completely, and a quick but 
thorough physical examination of the 
rest of the body is performed. This is 
imperative both to detect other inju- 
ries and to assess general health (eg, 
did the patient decide on suicide 
because of terminal metastatic breast 
cancer?) Appropriate laboratory 
studies are performed, and tetanus 
prophylaxis and parenteral antibiot- 
ics are administered. Specific infor- 
mation is obtained about the type and 
caliber of weapon. 

Most of the patients are stable 
enough that orderly and complete pre- 
operative evaluation can be accom- 
plished, including consultation with 


other specialists and detailed roent- 
genographie studies. Ophthalmologic 
evaluation includes measurement and 
recording of visual acuity. If there are 
any intracranial pellets, neurosurgi- 
cal evaluation is called for. Oral surgi- 
cal consultation is helpful in treating 
complex mandibular fractures, when 
they are present. 

If the patient goes to the radiology 
suite, he is accompanied by a physi- 
cian with appropriate resuscitative 
equipment readily available. Plain 
roentgenograms of the skull, face, cer- 
vical spine, and chest are obtained. 
Panoramic mandible roentgenograms 
show the mandible in better detail. 
Obtaining a computed tomographic 
scan may be helpful, although in shot- 
gun injuries the beam scatter from all 
the pellets may obscure much detail. 
Arteriography is warranted if there is 
an expanding hematoma or other sug- 
gestion of major vascular injury. 


INITIAL SURGERY 


All patients with moderate or 
severe submental gunshot wounds 
(see the “Results” section) require 
surgical exploration. If the patient is 
endotracheally intubated or has 
undergone a cricothyrotomy, a classic 
tracheostomy is performed. This 
bypasses the anatomically distorted 
area and removes the airway support 
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apparatus from the immediate surgi- 
cal field. The tracheostomy allows the 
surgeon to operate without interfer- 
ence from a tube, and removes trac- 
tion distortion, making it easier to 
judge symmetry of skin and soft- 
tissue positioning during repair.'? 

Once the tracheostomy is secure, 
packing is removed and the wound is 
inspected. Because of the striking 

appearance and the involvement of 
many structures, it can be difficult to 
decide where to start. We suggest that 
performing a complete and methodi- 
cal examination and palpation of the 
entire wound before beginning dé- 
bridement will enhance rational sur- 
gical planning. Points to note on 
examination are as follows: 

]. Entrance wound: Where are the 
smoke and powder burns? 

2. Submandibular salivary glands. 
Are they intact, and are the ducts 
intact? How much floor of mouth tis- 
sue remains? 

3. Oral cavity: How much tongue 
remains? Is buccal mucosa intact? Is 
there any injury to the oropharynx or 
nasopharynx? 

4. Lips: How much tissue is miss- 
ing? From the upper/lower lip? Intact 
commissures? 

5. Mandible: Where is the fracture 
and how much bone is missing? Are 
any teeth attached to the proximal 
stumps? Are there any large bone 
fragments worth saving? Are there 
teeth on them? 

6. Maxilla: Is the hard palate 
intact? Are any teeth attached to the 
unfractured area or to large frag- 
ments? Which walls of the maxillary 
sinuses remain? 

7. Nose: What remains of bone? 
Soft tissue? Cartilage? Turbinates? 
Septum? 

8. Orbit and globe: If the floor of 
orbit is fractured (this is a blow-in 
rather than a blow-out fracture), are 
fragments of bone driven into the 
orbit? Will additional material be 
required for adequate support? Has 
missile or bone spicule penetrated the 
globe? Are the medial canthal liga- 
ments intact? 

9. Ethmoidal and frontal sinuses: Is 
there a cerebrospinal fluid leak? Is 
the cribriform plate intact? The orbit- 
al lamina? Both tables of the fron- 
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tal sinus? Is the nasofrontal duct 
patent? 

10. Facia. soft tissue: How much is 
missing (approximate number of 
square certimeters)? From what 
parts of the face? Can it be closed 
without tension, or will a skin graft be 
needed? 

Onee this initial evaluation is com- 
plete, cleansing is begun with copious 
irrigation wth antibiotic solution and 
vigereus scrubbing. Pressurized irri- 
gation is reeommended; use of perox- 
ide or pevidine-iodine solution in the 
irrigation ismot.'! Allmenviable tissue 
is sharply debrided. Questionably via- 
ble tissue is ?reserved, since the excel- 
lent bloed supply of the face may 
permit it to live, and the more tissue 
preserved, tne easier the reconstruc- 
tion. Easily accessible pellets or bul- 
lets are remeved, but deeper ones need 
not be? If it is a shotgun injury, 
the wadding must be sought and 
removed. 

Bony stab lization is the next task. 
Any bone fragment with even a small 
soft-tissue attachment should be 
saved and wired in place. Minimal 
periosteal elevation helps to preserve 
the remaining blood supply.? Even 
teeth that are loose or in the fracture 
line are saved, at least temporarily. 
The relationship of the mandible to 
the maxilla must be restored. If there 
are teeth or both bones, fixation of 
maxilia to mandible is needed to 


maintain tke optimal occlusion. If- 


enough teeth remain, partial arch 
bars or Ivy loops are used for inter- 
dental wiring. If minimal mandibular 
bone is missing, a lingual splint may 
provide adequate fixation.“ Other- 
wise, external fixation (such as the 
Joe Hall Morris biphase appliance) is 
employec to maintain the proper rela- 
tionship of proximal mandible seg- 
ments, preventing the superior and 
media! pull by unapposed muscle 
forces (Fig 2). Bene edges are 
rounded witk a rasp or drill. Complete 
soft-tissue csverage of exposed bone 
seals the fracture site from further 
oral contammation. 

If the orbital floor requires recon- 
struction, graft is placed now. The 
cribriform/e-hmoid area is inspected 
for cerebrospinal fluid leak. Intact 
sinus mucosa is preserved, and antibi- 


Fig 4.—Dorsum was augmented with iliac 
crest bone to give this final appearance (same 
patient shown in Fig 1, top). Left ocular 
prosthesis also in place (23 months after 
injury, 13 months after septorhincp'asty). 


otic-impregnated gauze packing is 
placed (unless there is a cerebrospinal 
fluid leak). Maxillary sinus packing 
also supports the orbital fleor graft. 
Medial canthal ligaments are fixed to 
the best available stable bony struc- 
ture. When necessary, enucleation is 
performed by the ophtha mologist, 
and packing is placed in the orbit to 
prepare the orbit for a proszhesis. 

Once initial bony stabilization is 
achieved, reconstruction of soft tissue 
is begun. Both Wharton's duets and at 
least parts of both submandibular 
glands have usually been cestroyed. 
Occasionally, one can repair the duct, 
but more often the remaining glandu- 
lar tissue is excised, preventing later 
sialocele formation. 

Soft tissue is brought together to 
reconstitute the floor of the mouth. 
Submandibular skin is left open, with 
a drain lying in the deptks of the 
wound. The remaining tongue can 
usually be closed on itself. In the 
palate, large bone fragments that 
remain attached to soft tissue can be 
repositioned and wired. The remain- 
ing defect in the hard palate is initial- 
ly left to heal by secondary intention. 
Bone and cartilage of the nose are 
brought into position as close to nor- 
mal as possible. Shortened nasal 
trumpets can be placed bilaterally and 
left for one to two weeks. 

Last, the skin is closed primarily in 
layers wherever this can be done with- 
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Fig 5.— Patient (initially shown in Fig 1, bot- 
tom) with nasal prosthesis in place (21 months 
after injury). 


out tension. Surprisingly, complete 
closure of skin can often be accom- 
plished. It is important, however, not 
to distort facial features while doing 
this. We are particularly careful to 
avoid tension around the eye that may 
lead to ectropion. Where closure is not 
possible, a skin graft can be used or 
skin can be sewn to mucosa. Generally 
speaking, use of local, regional, or 
distant flaps at the initial procedure 
is not a good idea, because wound 
demarcation is not complete, and flap 
failure takes away options for later 
reconstruction. 

Oral feeding is delayed, both to keep 
food particles out of the fresh suture 
lines and because the often-present 
palatal defect makes normal swallow- 
ing impossible. Orogastric or naso- 
gastric tube feeding is usually satis- 
factory until oral intake can be 
resumed. When it is not, cervical 
esophagostomy or gastrostomy is 
appropriate. Parenteral hyperalimen- 
tation is rarely ealled for, since most 
of the patients have normally func- 
tioning gastrointestinal tracts from 
the cervical esophagus onward. 


LATER RECONSTRUCTION 


Once the patient is in the recovery 
room, one begins planning the rest of 
the rehabilitation. Inevitably, one of 
the surgeon's first thoughts is, "This 
was a suicide attempt. Are we justi- 
fied in spending enormous amounts of 
time and limited medical resources on 
lengthy reconstruction for a patient 
who is likely to go out and do it 
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again?" Patients who survive a self- 


. inflicted submental gunshot wound 


make up a unique subset of would-be 
suicides. The use of a gun aimed at the 
center of the head leaves no doubt 
about the sincerity of the patient’s 


= wish to die. It is, however, the first 


and last suicide attempt for most of 
these patients.' This attempt is usual- 
ly the impulsive result of acute situa- 
tional stress (alcohol/drugs and an 
argument with significant other), 
rather than a premeditated expres- 
sion of nihilism and despair. Once 
patients realize they are still alive 
they often become model patients, 
returning faithfully for clinic visits 
and operations. Further suicide 
attempts are uncommon.' The pa- 
tients are usually satisfied with, and 
grateful for, the reconstructive ef- 
forts. Those whom we are still follow- 
ing up have returned successfully to 
family and society, so we believe that 
rehabilitating these patients is worth 
the substantial commitment of re- 
sources by the surgeon and the hos- 
pital. 

Difference of opinion exists about 
timing of reconstructive procedures 
for these patients. Some advocate 
compressing the reconstruction into 
the shortest time possible,” trying to 
get all but final skin scar revisions 
completed during the first hospital- 
ization. Others advise waiting three to 
six months before beginning recon- 
struction, to allow complete demarca- 
tion and maturation of scar tissue. 
Additionally, this long a delay may be 
advisable to permit the patient time 
to appreciate the full scope of his 
deformity, leading to realistic expec- 
tations about the final results? The 
exact timing must, of course, be deter- 
mined on an individual basis. 

In patients with poor nutrition, we 
delay reconstruction for aggressive 
refeeding since wounds heal much 
better in anabolic patients. We fit the 
patients with a transitional palatal 
obturator as soon as possible (Fig 3)." 
When they can eat normally, their 
food intake tends to be greater than 
when relying on a tube. Early use of a 
palatal prosthesis also allows more 
understandable speech. Although 
most patients will need several ver- 
sions of the prosthesis as the recon- 
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struction proceeds, the gains in nutri- 
tion and patient morale justify the 
effort and expense. 

The general goals for these recon- 
structions are (1) a functional intact 
mandibular arch; (2) an oral cavity/ 
tongue/lip complex that allows the 
patient to talk, chew, and swallow, 
without drooling, yet have a large 
enough oral opening that eating uten- 
sils and dentures can pass through it; 
(3) separate patent nasal cavities; (4) 
normally positioned orbits with eye- 
lids that cover the eyes; and (5) facial 
appearance that is normal enough 
that the patient can function socially 
without attracting unpleasant atten- 
tion. Attaining these goals usually 
requires staged procedures. We rec- 
ommend maintaining the tracheosto- 
my until the final procedure under 
general anesthetic is completed, since 
injury-related anatomic distortion 
may make endotracheal intubation 
difficult. 

Augmentation of skin and soft- 
tissue deficits precedes bony recon- 
struction. If a major defect exists, it is 
often in the chin. Regional flaps (most 
often pectoralis major myocutaneous 
or deltopectoral) are transferred to 
cover the later planned bony recon- 
struction. If microstomia exists, it, 
too, must be repaired prior to mandib- 
ular reconstruction, to allow access to 
the oral cavity during that procedure. 
Bone grafting is undertaken only 
after enough healthy skin and soft 
tissue are in place to easily cover all 
portions of the graft. After the miss- 
ing portion of the mandibular arch is 
rebuilt, final soft-tissue reconstruc- 
tion is begun. 

There are a few specific considera- 
tions for reconstruction. Missing lip is 
difficult to repair satisfactorily, and it 
can be necessary to choose a compro- 
mise between a large oral opening 
with drooling and a small oral open- 
ing that makes intraoral access diffi- 
cult. If the upper lip and chin skin 
remain intact, and only the lower lip 
is missing, bilateral Abbé-Estlander 
flaps or a Bernard flap may be useful. 
If much soft tissue is missing from the 
chin, a regional flap is required, at the 
cost of an anesthetic, nonmobile lip. 
When the upper lip is also completely 
destroyed, cheek or visor flaps can be 
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used. If no remnants of lip exist, 
remaining facial landmarks are 
invoked to judge placement of the new 
oral opening. Lip color can be simulat- 
ed with a ventral tongue flap or bipe- 
dicle mucosa advancement flap in a 
later procedure, or by tatooing if tis- 
sue is not available. Tatooing can also 
be used to simulate beard or mustache 
areas on the chin and premaxilla.’ 

The missing portion of mandible 
usually includes the anterior arch. We 
believe tray graft (vitallium or titani- 
um) with particulate cancellous bone 
to be the best choice for reconstruc- 
tion.** The use of a tray permits 
molding of the exact shape of arch 
desired. Cancellous bone chips take 
better than a single piece of iliac crest 
or rib bone, probably because the par- 
ticulate nature permits earlier in- 
growth of capillaries. If, during the 
approach for tray placement, entry is 
made into the oral cavity, we abort 
the procedure, because even a small 
amount of oral contamination de- 
creases chance of success. It is very 
important to make sure that the bone 
particles are in contact with healthy, 
bleeding bone on the mandible 
stumps. When appropriate, a later 
alveoloplasty and/or skin graft ves- 
tibuloplasty is performed, permitting 
the patient to wear lower dentures.” 

The soft palate usually escapes seri- 
ous injury. A small defect of the hard 
palate can be repaired with a rotation 
flap. For a larger defect, a bone graft 
with distant soft-tissue coverage 
(tongue or temporalis muscle flap) 
can be used. Our experience with 
hard-palate defects greater than 2 cm 
suggests that there is so much scar 
tissue and so little normal well-vascu- 
larized soft tissue that reconstruction, 
even with bone graft, has a poor 
chance of success. A permanent pros- 
thesis, possibly with upper denture 
attached, is more satisfactory in the 
majority of patients. 

The prominent position of the nose 
ensures that even minor deformities 
are very obvious. The method of 
reconstruction depends on how much 
of what kind of tissue is missing. The 
nose may be simply laid open, with 
little actual tissue loss. Defects like 
these are often correctable using stan- 
dard rhinoplasty techniques (Fig 4). 
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For a very small skm defect, a full- 
thickness skin graft is possible. Larg- 
er skin losses are reconstructed with a 
local flap, usually from the forehead. 
A composite graft from the ear 
replaces small alar defects. The great- 
est challenge in naszl reconstruction 
cemes when importznt par:s of the 
bony-cartiagimous framework are 
lost. Less of tip support can be 
improved with columellar strut. Even 
if anteriorseptum has been destroyed, 
there may be enough septal cartilage 
posteriorly to use as an L-shaped dor- 
sum/columella graft, or rib cartilage 
or iliac crest er rib bone can be used. 
(If we anticipate needing iliac crest 
bone for tae nasal reeonstruction, we 
obtain more than is needed for man- 
dibular reeonstructioa and bank it for 
later use. Cenchal cartilage has a 
curve thatmakes it work well for alar 
reconstmuction. 

Burget and Menick” suggest several 
innovative approaches to rasal de- 
fects. They advocate use of a bipedicle 
nasal mucosa! flap for lining a full- 
thickness alar repair with conchal or 
septal cartilage. For 2 large unilateral 
lower nasal defect, they recommend 
that combining the alar refcrmation, 
as described above, with a superiorly 
hinged seota! flap to reconstitute 
vault support works well. They pro- 
pese reeorstructing 2 “rhinectomy”- 
type defect (if adequate posterior sep- 
tal eartilaze remains) with a staged 
full-thickmess septal cartilage pivot 
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graft (3 X 4 cm), based anteri-rly at 
the nasal spine. The septal mucoperi- 
chondrium later becomes nasd vault 
lining. 

If minimal or no nasal cartilage 
remains, attempts at reconst-uction 
are likely to involve multiple proce- 
dures, multiple grafts from numerous 
donor sites, and a variously acceptable 
result. In some patients a nasd pros- 
thesis may be preferable, giving a 
reasonable cosmetic and funetional 
result without donor site defecs (Fig 
5). Newer prostheses, held in peace by 
surgically implanted magnets or by 
gold rings, are easier to pla-e and 
more satisfactory to patients tk an are 
the older adhesive attachment . 

We wait six months to one year 
before final revisions of facial skin. 
Z-plasty, local flaps, or scar excision 
with geometric broken-line closure is 
followed by dermabrasion. 

Rehabilitation of the patiems is a 
complex and lengthy process. AI- 
though the self-inflicted nature of the 
injury may cause some concerr about 
rehabilitative prognosis, our -xperi- 
ence suggests that further suicide 
attempts are rare and that satisfacto- 
ry reintegration into society is possi- 
ble. 
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Hiirthle Cell Tumors of the Thyroid 


A Flow Cytometric DNA Analysis 


Adel K. El-Naggar, MD, PhD; John G. Batsakis, MD; Mario A. Luna, MD; Robert C. Hickey, MD 


e Twenty-five Hürthle cell tumors of 
the thyroid gland, histopathologically 
classified into three groups— adenomas, 
carcinomas, and indeterminant—have 
been studied by DNA flow cytometry 
using archived, paraffin-embedded tis- 
sues. Tumor ploidy characteristics were 
correlated with patient follow-up and sur- 
vival with the conclusions that (1) nuclear 
DNA ploidy alone does not distinguish 
benign from malignant Hirthle cell 
tumors; (2) diploid DNA Hürthle cell carci- 
nomas behave far less aggressively than 
aneuploid Hiirthle cell carcinomas; and (3) 
all patients with aneuploid carcinomas 
died of their disease or are alive with 
persistent carcinoma. 


(Arch Otolaryngol Head Neck Surg 


1988; 114:520-521) 


eoxyribonucleic acid (DNA) ploi- 
dy analysis of solid neoplasms is 
increasingly being used to try to 
obtain an objective indicator of bio- 
logie activity and prognosis. The 
expectations of DNA ploidy studies 
seem to be particularly suited to be 
tested against neoplastic diseases of 
the thyroid gland, particularly those 
neoplasms attended by diagnostic and 
therapeutic controversy. 

There have been only a few flow 
cytometric studies of Hiirthle cell 
tumors of the thyroid gland'? and, to 
our knowledge, only one dealing with 
histologically malignant Hürthle cell 
tumors.’ None of the published 
reports have covered the histologic 
spectrum displayed by these neo- 
plasms. We report the DNA cytomet- 
ric findings in 25 Hürthle cell tumors 
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that include histopathologically be- 
nign, malignant, and indeterminant 
forms with clinical correlation. 


MATERIALS AND METHODS 


Twenty-five Hiirthle cell tumors, acces- 
sioned in the surgical pathology files of 
The University of Texas System Cancer 
Center, M. D. Anderson Hospital, Houston, 
formed the basis of this study. Only 
Hiirthle cell tumors without papillary or 
follicular differentiation were included, 
leaving those with a solid or trabecular 
growth pattern. Histologic classification of 
the tumors was done independent of 
knowledge of treatment, flow cytometric 
data, or biologic outcome. Multiple (ten to 
26) hematoxylin-eosin-stained sections of 
each tumor were studied and the tumors 
were placed into one of three diagnostic 
categories—carcinoma, biologically inde- 
terminant, and adenoma. Only those 
tumors manifesting invasion of a capsule 
or thyroid vasculature and/or thyroid 
parenchyma were classed as carcinomas. 
Tumors lacking these findings but which 
exhibited nuclear pleomorphism and aty- 
pia with mitoses were placed in the inde- 
terminant group (atypical adenoma). Ade- 
nomas manifested none of the cytomorpho- 
logic and invasive features of the other two 
classes. 

The analysis of Hiirthle cell DNA con- 
tent in each tumor was performed with a 
minimum of 200000 cells per sample using 
an argon laser flow cytometer (Coulter 
FACS III). Specimens for analysis were 
obtained from archived, paraffin-em- 
bedded tumors.*® Cell preparations were 
made from two 25-um-thick sections of 
each tumor with histopathologic control of 
the sections monitored by 5-um-thick sec- 
tions before and after sections stained with 
hematoxylin-eosin. Isolated nuclei were 
stained with propidium iodine. Normal 
human lymphocytes served as cytometric 
controls. Diploid cells from normal thyroid 
tissues were also used as cytometric stan- 
dards and for calculation of the DNA 
index. The mean coefficient of variation 
of the G0/1 peak of cells analyzed was 
4.3 + 1.6. 

Only those Hürthle cell tumors mani- 
festing a single G0/1 peak on histograms 
were considered to have a normal DNA 
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stemline (DNA diploidy). Abnormal DNA 
stemlines (DNA aneuploidy) exhibited 
additional distinct peaks.’ The DNA index, 
or degree of DNA content aberration, was 
also calculated for each tumor. The index is 
the ratio of the mode of the relative DNA 
content of the G0/1 cells of the sample 
divided by the mode of the relative DNA 
measurement of the diploid G0/1 reference 
cells.’ Cells with a normal diploid karyo- 
type have a DNA index of 1.0 


RESULTS 


The Table presents the DNA ploidy 
results of the 25 Hürthle cell tumors 
according to their histopathologic 
classification, age and sex of patients, 
and size of the Hürthle cell tumors. 
Eleven of the 25 tumors had normal 
DNA stemlines. Fourteen had abnor- 
mal stemlines (DNA aneuploid). All 
DNA diploid tumors had a DNA index 
of 1. All of the abnormal stemline 
tumors had an index greater than 1 
(range, 1.2 to 1.9). 

Lobectomy only was performed for 
all of the adenomas. None of the 
patients with adenomas had mani- 
fested recurrences or metastases in a 
follow-up time interval of 36 to 110 
months (mean, 75 months) Four of 
the six patients with Hiirthle cell 
tumors judged as indeterminant by 
histopathologic examination were 
treated by lobectomy. Two had subto- 
tal thyroidectomies. No recurrences 
or metastases have been recorded in 
the indeterminant group in a follow- 
up period of 36 to 108 months (mean, 
72 months). Eight of the 11 patients 
with histopathologically malignant 
Hürthle cell tumors had total thyroid- 
ectomies. One patient had lobectomy 
only and two had subtotal thyroidec- 
tomies. Seven of the 11 patients died 
as a consequence of their carcinomas. 
Each manifested local recurrence, 
metastases, or both. Six had total 
thyroidectomies. The time interval 
from first surgical procedure to death 
ranged from 36 to 122 months (mean, 


Hürthle Cell Tumors —El-Naggar et al 


Adenoma (n = 8) 


8 females, 19-62 years old 
(mean age, 44.6 y) 


Patient populsticn 


Range of turor size, 
cm 


DNA ploidy 
Follow-up stasus 


70 months). Of the four current survi- 
vors with Fiirthle cell carcinomas, 
two had subtotal thyroidectomies and 
two had total removal of the gland. 
Three of the four earcinomas were 
cytometrical y dipleid. The survival 
period for th:s group had ranged from 
105 to 210 mantis (mean, 138 months). 
None of the diploid carcinomas have 
recurred or metastasized. 


COMMENT 


Two, as yet unfalfilled, promises 
have been held forth for flow DNA 
cytometric analysis of solid neo- 
plasms: abiliy to distinguish benign 
from malignant and provision of an 
objective indieator for prognosis. 
There is a considerable variation of 
abnormal D^ A content among malig- 
nant tumors. Hodgxkin's disease lym- 
phomas are diploid neoplastic disor- 
ders. High-zrade lymphomas and 
multiple myeloma have a 50% to 80% 
aneuploidy rate, and a similar rate 
has been recorded for most other solid 
malignant neoplasms.*’ 

A similar variation is also seen in 
the relationship between DNA con- 
tent and pregnesis of malignant neo- 
plasms.‘ In general, an increasing 
aneuploidy adversely affects progno- 
sis. Such is tne case with carcinomas 
of the breast colon, urinary bladder, 
and prostate gland.* Neuroblastomas 
and some otner carcinomas, on the 
other hand, have a significantly 
improved prognosis if they have aneu- 
ploid indexes? These differences cer- 
tainly speak te an influence of the 
type of malignant neoplasm or site of 
involvement on interpretation of 
DNA cytometrie results. 

Earlier work from our laboratories? 
and the werk of others*'"" studying 
the DNA ecntent of thyroid neo- 


1.0-3.5 (mean, 2.1) 


Diploid, 5; aneuploid, 3 

All living without recurrence 
or metastases; mean 
follow-up period of 75 mo 


Histopathologic Classification 


Indeterminant (n = 6) 


3 females, 3 males, 24-79 
years old (mean age, 
51.6 y) 


2.5-10 (mean, 6) 


Diploid, 3; aneuploid, 3 

All living without recurrence 
or metastases; mean 
follow-up period of 72 mc 


Carcinoma (n — 11) 


6 females, 5 males, 28-60 years old (mean age, 46.8 y) 


2.5-10 (mean, 5.6) 


Diploid, 3; aneuploid, 8 

Seven patients with aneuploid DNA carcinomas died of 
their disease; one is living with recurrence; all with 
diploid carcinomas are alive (105-210 mo) without 


metastases or recurrence 


plasms have shown that DNA content 
and nuclear DNA ploidy are not uni- 
formly consistent enough to allow a 
distinction between benign and malig- 
nant neoplasms. This is particularly 
true for differentiated follicular neo- 
plasms.*'*' The results of the present 
study of Hiirthle cell tumors lead us to 
the same conclusion. Three (37.5% ) of 
eight histologically and clinically 
benign (adenomas), three (50% ) of six 
histologically indeterminant, clinical- 
ly benign (atypical) adenomas, and 
eight (72.7%) of 11 histologically and 
clinically malignant Hiirthle cell 
tumors (carcinomas) exhibited abnor- 
mal (aneuploid) stemlines. Diploid 
DNA neoplasms were also found in all 
three histologic classes. It may be that 
aneuploidy in adenomas may repre- 
sent a histologically unrecognized 
“carcinoma in situ” or at least por- 
tend a more aggressive clinical course. 
The absence of such a course in our 
patients does not lend support to this 
thinking. 

In a cytometric study of 37 “pre- 
dominantly” Hiirthle cell carcinomas, 
Rainwater et al^ reported the follow- 
ing: 51% had a distinct DNA aneu- 
ploid peak, 27% had normal DNA 
ploidy, and 22% exhibited an in- 
creased DNA tetraploid peak. None of 
the patients with tumors having a 
normal DNA pattern or with an 
increased DNA tetraploid peak died 
as a result of a thyroid malignant 
neoplasm. In contrast, 58% of pa- 
tients whose tumors showed a DNA 
aneuploid content subsequently died 
of their thyroid carcinoma. This expe- 
rience corresponds with our findings 
in that the strongest correlation be- 
tween cellular DNA and histcpatho- 
logie classification and prognosis 
exists with Hiirthle cell careinomas. 
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All of our patients with aneuploid 
carcinomas are either dead because of 
their carcinomas or are alive with 
persistent-recurrent disease. Three 
patients (27%) with diploid DNA 
Hürthle cell carcinomas are alive 
and have not manifested recurrences 
or metastases in follow-up periods 
of 105, 119, and 120 months, respec- 
tively. 


This investigation was supported by a grant 
from the Caduceus Foundation, New York. 
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Allergen-Induced Leukotriene 


Production by Nasal Mucosa 


and Peripheral Blood Leukocytes 


Dov Ophir, MD; Aaron Fink, MD, PhD; Abraham Eliraz, MD; 


Elvan Tabachnik, MD; Zvi Bentwich, MD 


@ The relationship between release of 
leukotriene C, (LTC,) from nasal mucosa 
in vivo and from peripheral blood leuko- 
cytes (PBLs) in vitro was examined in 18 
patients with untreated rhinitis allergic to 
the house dust mite, Dermatophagoides 
pteronyssinus, and in 20 nonallergic con- 
trol subjects following challenge with the 
specific allergen. Allergic patients were 
subjected to intranasal and PBL challenge 
with D pteronyssinus and a nonrelevant 
allergen, Artemisia vulgaris. In all allergic 
patients, intranasal challenge by D ptero- 
nyssinus, but not by A vulgaris, resulted in 
a release of substances from the nasal 
mucosa that reacted in a radioimmunoas- 
say with antiserum to LTC,. Dermatopha- 
goides pteronyssinus challenge in vitro of 


he pathophysiology of human 

hypersensitivity reaction is 
thought to involve the release of 
chemical mediators from tissue- 
bound mast cells.' The release of these 
substances is triggered by the interac- 
tion of specific allergens and IgE anti- 
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PBLs from the same patients, but not A 
vulgaris challenge, induced release of the 
same immunoreactive material into the 
supernatant. By comparison, the nonaller- 
gic subjects challenged with D pteronys- 
sinus showed significantly lower LTC, lev- 
els in their nasal secretions and PBL 
supernatants. The results show that, fol- 
lowing specific allergen challenge, the 
release of LTC, by the allergic nasal 
mucosa is similar in extent and nature to 
that of PBLs, indicating that these proce- 
dures can be used as tools to measure the 
efficacy of topically and systemically 
administered antiallergic drugs. 

(Arch Otolaryngol Head Neck Surg 
1988;114:522-524) 


bodies on the surface of mast cells 
leading to modification of the IgE 
receptors on the mast cells, and to a 
sequence of intracellular events caus- 
ing arachidonic acid metabolism and 
mediator release. The leukotrienes C,, 
D,, and E, (LTC,, LTD,, and LTE,, 
respectively) are a group of potent 
pharmacoactive substances, products 
of lipoxygenation of arachidonic acid, 
that have long been thought to be 
among the more important mediators 
released after specific allergen chal- 
lenge.’ Following the identification‘ 
and subsequent synthesis’ of the vari- 
ous types of leukotrienes, their biolog- 
ic effects in humans were found to 
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mimic many of the events observed in 
allergic reactions. Thus, they were 
found to be potent bronchoconstric- 
tors,®’ vasodilators of the nasal muco- 
sa,* stimulators of the production and 
release of mucous glycoproteins,’ and 
potent chemotactic and chemokinetic 
agents for polymorphonuclear leuko- 
cytes.” High levels of leukotrienes 
were found in nasal polyps, suggesting 
leukotriene involvement in their 
pathogenesis." It is now accepted that 
leukotrienes are mediators of immedi- 
ate hypersensitivity reactions and 
inflammation in humans." 

Since patients suffering from aller- 
gic rhinitis often show additional 
atopic symptoms, the aim of this 
study was to compare the in vivo 
production of LTC, at the major site 
of the allergic condition—the nasal 
mucosa—with that of peripheral 
blood leukocytes (PBLs) in vitro, fol- 
lowing challenge with a specific aller- 
gen. 


PATIENTS, MATERIALS, 
AND METHODS 


Included in the study were 18 patients 
with untreated allergic rhinitis, in whom 
allergy to Dermatophagoides pteronyssin- 
us was diagnosed on the basis of positive 
prick skin test and a radioallergosorbent 
test for the specific allergen. None of the 
patients was allergic to pollens of Artemi- 
sia vulgaris. Twenty nonallergic individu- 
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Levels of 'sukctriene C. (LTC,) measured in 
nasal lavage (top) and in supernatants of 
peripheral blood leukocytes (bottom) obtained 
from patients with allergic rhinitis and from 
nonallergic control subjects following Derma- 
tophagoides pieronyssirus and Artemisia vul- 
garis challenge- 


als with normal findings from skin tests 
and no history of chronic rhinitis volun- 
tarily served as controis. All patients gave 
their informed«consent. All subjects under- 
went a complete otolaryngologic examina- 
tion and any with anatomic nasal obstruc- 
tion were excluded from the study. No 
antiallergic medication had been taken by 
any of the patients for at least one month 
prior to the trial. 


Nasal Provocation and 
Collection of Secretions 


These techniques hare been described in 
detail.” Briefly, nasal mucosa was rinsed 
three times with 5 mL of saline solution to 
achieve a baseline leve! of cell-free media- 
tors. Five milliliters of saline was then 
introduced into each nostril for the mea- 
surement. of baseline LTC, level, collected 
ento a paraffin sheet, znd transferred to a 
test tube. Next, D pteranysstnus (100 mg in 
100 uL) or A vulgaris (100 mg in 100 uL) 
was introduced into the nose with a pipette 
and sniffed by the subject. After ten 
minutes the nese was -avaged with 10 mL 
of saline, and nasal secretions for the 
measurement of LTC, level were collected 
in a tube. Tubes were stored at —70°C until 
used. Each patient was challenged by D 
pteronyssiaus and A vulgaris on different 
days at am interval of at least one week. 
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Separation of Leukocytes 


Venous blood (20 mL) was withdrawn 
into a heparinized syringe and immediate- 
ly transferred into 16 X 150-mm glass 
tubes. Cells were allowed to settle for 45 
minutes at 37°C in a humidified atmo- 
sphere of 95% air and 5% carbon dioxide. 
The buffy coat containing PBLs was aspi- 
rated with a Pasteur pipette, cells were 
centrifuged at 1400 rpm for five minutes, 
and contaminating erythrocytes were 
lysed with ice-cold buffered TRIS/ammo- 
nium chloride, at a pH of 7.3. Cells were 
washed three times with medium 199, 
resuspended in the same medium, and the 
cell concentration adjusted to 10’/mL. 


Challenge of PBLs With 
Allergen and Collection 
of Supernatant 


Aliquots of 10 uL of D pteronyssmus or A 
vulgaris, at final concentrations of 100 
U/mL, were added to conical glass tubes 
containing 5 X 10° PBLs in 500 uL of medi- 
um 199. Each tube was shaken and laid 
horizontally with the suspended cells cov- 
ering two thirds of the lower surface. Fol- 
lowing incubation for 20 minutes at 37°C in 
a humidified atmosphere of 95% air and 
5% carbon dioxide, the supernatant was 
aspirated and stored at —70°C until used. 


Radioimmunoassay (RIA) c* LTC, 


Antiserum was diluted in 3% human 
serum albumin/phosphate saline buffer to 
a concentration at which 40% of the triti- 
ated LTC, was bound. Radioimmunoassay 
was performed as described’ on nasal 
lavage and on PBL supernatants obtained 
from allergen-challenged allergic and 
healthy individuals. Briefly, 200 4L of the 
diluted antiserum and 200 „L of nasal 
lavage or PBL supernatant were incubated 
for 25 minutes at room temperature. The 
tritiated LTC, was then added and the 
mixture incubated overnight at 4°C. Char- 
coal was added to remove free radioactive 
ligand, the tubes were centrifuged for 15 
minutes at 4000 rpm, and supernatants 
were removed by aspiration for measure- 
ment of radioactivity in a 8-liquid scintil- 
lation spectrometer. The amount of immu- 
noreactive material in the sample was cal- 
culated from a standard curve prepared for 
each assay, using pure synthetie LTC, as 
standard. 


Statistical Evaluation 
of Results 


The data, presented as means + SDs, 
were corrected for recovery and expressed 
per 1 mL of nasal secretion or per 10°/mL 
cells. Data were analyzed for significance 
using Student's t test for paired data 
observation. 
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RESULTS 
Secretion of LTC, by Nasal Mucosa 


Levels of LTC, in nasal lavage from 
the prechallenge wash in the allergic 
and nonallergic individuals were 
found to be low, ie, 0.28 + 0.03 ng/mL 
and 0.19 + 0.02 ng/mL, respectively 
(P«.5) Levels of LTC, in nasal 
lavage after D pteronyssinus and A 
vulgaris challenge of nasal mucosa 
are depicted in the Figure (top). Aller- 
gic patients produced significantly 
more LTC, when challenged with a 
specific allergen (D pteronyssinus, 
1.85 + 0.6 ng/mL) than with a non- 
specific allergen (A vulgaris, 0.24 + 
0.05 ng/mL) (P < .02), or than nonal- 
lergic individuals challenged with D 
pteronyssinus (0.19 + 0.02 ng/mL) 
(P < .01). The production of elevated 
levels of LTC, was associated in 
almost every case with clinical mani- 
festations of the allergic response, ie, 
sneezing, itching, and watery nasal 
discharge. This response was not 
observed in the nonallergic individu- 
als when challenged with the same 
allergen or in the allergic individuals 
when challenged with the nonspecific 
allergen. 


Production of LTC, by PBLs 


Peripheral blood leukocytes from 
the same patients were challenged in 
vitro with a standard dose of D ptero- 
nyssinus or A vulgaris (100 U/mL), 
shown in previous experiments to be 
optimal for induction of leukotriene 
production and activity in the leuko- 
cyte adherence inhibition assay." No 
detectable amounts of LTC, were 
found in the supernatants of unchal- 
lenged PBLs. Levels of LTC, in super- 
natants from challenged PBLs are 
shown in the Figure (bottom). The 
amount of LTC, was significantly 
higher in supernatants from PBLs of 
allergic patients stimulated with a 
specific allergen (D pteronyssinus, 
2.3 + 0.7 ng/mL) than of allergic 
patients stimulated with a nonspecific 
allergen (A vulgaris, 0.21 + 0.05 ng/ 
mL) (P « .02), or of nonallergic indi- 
viduals (0.2 + 0.1 ng/mL) (P < .02). 


COMMENT 


Identification of leukotrienes in 
nasal lavage after specific allergen 
challenge of nasal mucosa has been 
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found to be a highly reproducible and 
useful model in man for controlled 
allergic reactions. Studies using this 
model provided the first evidence for 
the release of leukotrienes in nasal 
mucosa following specific allergen 
challenge. A similar approach dem- 
onstrated the production of leuko- 
trienes in human skin and conjuncti- 
val mucosa." Although there is evi- 
dence for the involvement of leuko- 
trienes in the pathogenesis of allergic 
rhinitis," assessment of the response 
of allergic patients to specifie therapy 
has been hampered by the lack of 
suitable in vitro and in vivo assays. A 
recent study employing an assay of 
several putative mast cell mediators 
has shown that topical application of 
an antiallergic medication can block 
in vivo the release of mediators in the 
nose.'* The fact that both nasal muco- 
sa and PBLs respond to allergen in the 
same manner indicates that the 
assessment of therapeutic agents by 
in vitro analysis of human PBL 
release reactions may be reproducible 
in human in vivo studies and vice 
versa. These procedures could then be 
used interchangeably in studying the 
efficacy of topically or systemically 
administered antiallergic drugs at the 
site of the allergic response as well as 
in the blood. 


1. Fadal RG: The immunobiology and immu- 
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USA 1980;77:1903-1906. 
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of slow-reacting smooth-muscle-stimulating sub- 
stance in anaphylaxis. J Exp Physiol 1940;30:121- 
145. 

4. Murphy RC, Hammarstrom S, Samuelsson 
B: Leukotriene C: A slow-reacting substance 
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Sci USA 1979;76:4275-4279. 

5. Rokach J, Girard Y, Guindon Y, et al: The 
synthesis of a leukotriene with SRS-A like activ- 
ity. Tetrahedron Lett 1980;21:1485-1488. 

6. Weiss JW, Drazen JM, Coles N, et al: Bron- 
choconstrictor effects of leukotriene C in 
humans. Science 1982;216:196-198. 

7. Bisgaard H, Groth S, Madsen F: Bronchial 
hyperreactivity to leukotriene D, and histamine 
in exogenous asthma. Br Med J 1985;290:1468- 
1471. 

8. Bisgaard H, Olsson P, Bende M: Leukotriene 
D, increases nasal blood flow in humans. Prosta- 
glandins 1984;27:599-604. 

9. Marom Z, Shelhamer JH, Sun F, et al: 
Human airway monohydroxyeicosatetraenoic 


The data obtained from the RIA of 
the nasal secretions in this study are 
not quantitative because it is difficult 
to measure precisely the amount of 
immunoreactive material produced by 
an undefined area of nasal mucosa 
and because of the dilution of the 
mediator created by the nasal lavage. 
Nevertheless, by taking care to intro- 
duce the same amounts of allergen in 
all our subjects and collecting compa- 
rable volumes of watery solutions 
from them, we have attempted to 
develop a semiquantitative method to 
measure the effects of allergen chal- 
lenge. 

The reaction was specific because 
antiserum to pure synthetic LTC, 
reacted in RIA equally well with 
secretions of nasal mucosa and with 
supernatants of PBLs from patients 
allergic to D pteronyssinus, following 
challenge by D pteronyssinus. In con- 
trast, nonallergic control subjects 
exhibited neither symptoms nor leu- 
kotriene release, and a nonrelevant 
allergen had no effect either in vivo or 
in vitro. 

This study offers no direct indica- 
tions of the cellular source of LTC, 
production. The nasal mucosa is a 
composite of many cell types, includ- 
ing inflammatory cells and vascular 
tissue, many of which are capable of 
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producing lipoxygenase products. 
Among them are mast cells,” macro- 
phages,” neutrophils?! and eosino- 
phils.? It seems likely that leuko- 
trienes originate from an IgE-bearing 
cell, since we have previously found 
that normal PBLs, “armed” with 
allergen-specific IgE and challenged 
with the appropriate allergen, 
produce substantial amounts of 
immunoreactive leukotrienes.’ Re- 
cent studies support the notion that 
the early phase in the human allergic 
rhinitis response is a mast cell-domi- 
nated event.” In addition, it has been 
reported that essentially all the leuko- 
trienes generated by human lung tis- 
sue following challenge with anti-IgE 
are released by mast cells.” 

The correlation shown herein 
between LTC, release by nasal mucosa 
and by PBLs may stimulate further 
research on the role of tissue-bound 
mast cells and peripheral blood cells 
and may help to elucidate the nature 
of mast cell heterogeneity and local vs 
systemic hypersensitivity reactions. 
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Nasal Response 


Zdenek Pelikan, MD 


e A routine diagncstic procedure, the 
food-focused history,  intracutaneous 
tests with food extracts, and ingestion 
challenge with selected foods in combi- 
nation with :hinomanometry were per- 
formed in 142 patients suffering from 
perennial allergic rhinrtis. Forty-one of the 
47 patients with a ''positive food allergy 
history" developed 65 (90%) positive 
nasal responses durimg 72 food ingestion 
challenges. Of the S5 patients with an 
"unknown foed allergy history,” 54 devel- 
oped 68 (50%) positive nasal responses 
during 132 food ingesion challenges. The 
following responses were recorded: 29 
isolated immediate (within three hours), 
38 isolated late ‘six to 24 hours), 42 dual 
late (immediate lat»), 11 isolated de- 
layed (28 tc 52 hours) and 13 dual 
delayed (immediate + delayed). It can be 
concluded that the involvement of foods 
in allergic rhinitis is more frequent than is 
usually expected. The definite confirma- 
tion of the role of a certain food in these 
patients should be provided by the food 
ingestion chailenge demonstrating one of 
the clinical types of rasal response. The 
mechanisms underlyng the nasal re- 
sponse to foczs.are rot yet fully clarified. 
The involvement of different types of 
hypersensitivity in the individual types of 
nasal response cannct be excluded. 

(Arch Otolaryngol Head Neck Surg 
1988;114:525-530) 


llergic rhinitis has classically been 
attributed tc the immediate 
hypersensitivity mechanism (type 1 
allergy) caused by mhalant allergens. 
The possible pole ef food allergy in 
patients with nasal«complaints is still 
underestimated. The involvement of 
foods in patients wath allergic disor- 
ders is complex and has various 
forms, of which the hypersensitivity 
mechanism is only »ne. 
The participatien of foods in 
patients with allergic rhinitis and the 
involvement c? th« hypersensitivity 
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to Food Ingestion Challenge 


mechanism as one of the possible 
mechanisms has already been dis- 
cussed in the literature. We were 
unable to find any investigation of the 
nasal response and its types due to 
food ingestion in a sufficien ly large 
number of patients. The purpose of 
this study was to investigate the pos- 
sible role of foods in patieats with 
allergic rhinitis and its frequency, as 
well as the types of nasal response to 
food ingestion, their clinical "eatures, 
and correlation with other in-vivo and 
in vitro diagnostic results. 


PATIENTS, MATERIALS, AND 
METHODS 


We studied 142 patients, agec 16 to 65 
years, suffering from a perennial allergic 
rhinitis (nasal obstruction accommanied by 
hypersecretion, sneezing, and itehing) for 
longer than five years. A routine diagnos- 
tic procedure, including nasal dhallenges 
with inhalant allergens, food-foeused his- 
tory, intracutaneous tests with standard 
series of food extracts, and inge=ion chal- 
lenge with selected foods in combination 
with rhinomanometry were persormed in 
these patients. 

None of the patients had a Listory of 
anaphylaxis from food. None hae received 
previous immunotherapy, and sone had 
used cromolyn sodium (disodium cromo- 
glycate), oral corticosteroids, or long-act- 
ing antihistamines. Treatment wth short- 
acting antihistamines and topical decon- 
gestants was stopped at least 48 hours 
before the food challenge. The food se- 
lected for ingestion challenge amd related 
foods were avoided for at least seven days 
before the challenge. 

The patients were divided into two 
groups. The first group consisved of 47 
patients with highly suggestive sod histo- 
ries related to their nasal camplaints. 
Eleven of these patients gave a history 
suggestive of only food hypersersitivities. 
The histories of the remaining 3+ patients 
were also suggestive of inhalant allergens. 
The second group consisted of 9. patients 
with unknown food history with espect to 
their nasal complaints, but wit. positive 
intracutaneous tests for one or more 
foods. 


Skin Tests 


Dialyzed and lyophilized food extracts, 
diluted in phosphate-buffered saline (dry 


Arch Otolaryngol Heac Neck Surg— Vol 114, May 1988 


NE TW TEUTUGECuU ak eR io i 
1 UMS. t > < E ." TS B ? 4 T EN 






weight of food extract in milligrams per 1 
mL of phosphate-buffered saline) (Phar- 
macy "Diephuis"), were used in the follow- 
ing concentrations: cheese and eggs, each 
in 1 mg/mL; nuts, chocolate, cocoa powder, 
Dutch sweets, nonalcoholic beverages, 
beers, and wines, each in 0.5 mg/mL; meat, 
spices, and beans, each in 0.2 mg/mL; all 
other foods, each in 0.1 mg/mL. The 
extracts were standardized according to 
the European standard quality criteria 
(histamine-releasing tests, radioallergo- 
sorbent test [RAST], crossed immunoelec- 
trophoresis, crossed radioimmunoelectro- 
phoresis, and skin titration). 

Scratch tests were performed. If they 
were negative, then intracutaneous tests 
were carried out and evaluated after 20 
minutes, 4, 8, 12, 24, 36, 48, 60, 72, 84, and 96 
hours. The positive skin response, appear- 
ing within 20 minutes, was considered to be 
an immediate skin response, that appear- 
ing between six and 24 hours was consid- 
ered to be a late skin response, and that 
appearing after 48 hours was considered to 
be a delayed skin response. 


Rhinomanometry 


A modification of the posterior tech- 
nique, described previously by us in 
detail,*'** was used for the assessment of 
the nasal mucosa response. The nasal 
resistance parameters (nasopharynx-nos- 
tril-pressure gradient values [NPG]) were 
recorded. The nasal response was consid- 
ered to be positive when the mean NPG 
values after food ingestion challenge 
increased by at least 2.7 + 0.6 cm H;O 
(mean + 2 SDs) with respect to the “ini- 
tial" values, recorded at least at three 
consecutive time intervals. 


Food Ingestion Challenge 


The open food ingestion challenge was 
performed according to the following 
schedule: (1) the parameters were recorded 
at 0, 5, and 10 minutes, the so-called initial 
or baseline values; (2) the food was 
ingested within five minutes and then a 
one-hour waiting interval always followed 
to allow the food to be digested; during this 
interval the nasal parameters were mea- 
sured every 15 minutes to exclude an unex- 
pected or early nasal response; (3) after the 
one-hour waiting interval the actual post- 
challenge nasal factors were recorded at 0, 
10, 20, 30, 45, 60, 90, and 120 minutes and 
then every hour up to the 11th hour and 
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every second hour during the 24th- to 
36th-hour intervals and the 47th- to 56th- 
hour intervals. 

The foods used for ingestion challenge 
and their quantities, presented in Table 1, 
were identical to those used by the 
patients; this allowed us to obtain the 
highest degree of reproducibility. 


The Control Test 


The control ingestion challenge with 
either cooked rice, cooked potatoes, or glu- 
cose solution, the choice of which depended 
on the patient's problem, was performed in 
the same way as the experimental food 
challenge in all patients. 


Double-blind Food Challenge 


In 26 randomly selected patients, besides 
the open food challenge, a double-blind 
ingestion challenge with the same food was 
performed eight days later to compare 
these techniques. The double-blind, place- 
bo-matched, crossover technique was per- 
formed according to the method described 


in the literature.” 


Control Group 


In 12 healthy subjects, 22 ingestion chal- 
lenges with selected foods (cheese, choco- 
late) were performed so there would be a 
control for the method of ingestion chal- 
lenge as well as for the technique of rhino- 
manometry. 


RAST 


The specific IgE antibodies to the foods 
in the serum were determined quantita- 
tively in the Central Laboratory of the 
Dutch Red Cross Blood Transfusion Ser- 
vice, Amsterdam. 


Single Radial Immunodiffusion 
(Mancini Technique) 


The determination of IgG, IgM, and IgA 
antibodies in the serum was performed by 
means of standard plates (Kallestad Co, 
and De Beer Immunological Supplies). 


Blood Leukocyte and Eosinophil 
Count and Eosinophils in the Nasal 
Secretions 


The blood leukocyte and eosinophil 
counts were performed four times daily, 
starting on the day before and continuing 
up to day 2 after the challenge. At the same 
time intervals, samples of the nasal secre- 
tions were also taken and then stained by a 
modified" Hansel's method. 


Rhinoscopy, Nasal, and Other 
Complaints 


The appearance of the nasal mucosa, 
nasal complaints, and other complaints 




















consumed at one time of: cheese, chocolate, 


beverages 


dressings, etc) 





Table 1.—Quantities of the Food Used for Ingestion Challenge * 


Food Type Total Quantity 


Basic foods with a ''solid consistency; more than 50 g 


vegetables and fruits, nuts, meat, Dutch sweets, etc 
Basic foods with a ''fluid consistency;’’ more than 50 mL 
consumed at one time of: milk, yogurt, nonalcoholic 


Foods, parts of foods or foodstuffs, with a well-defined 
flavor, taste, or consistency, only added to the basic 
foods in very small quantities: spices, aromatic 
vegetables (garlic, onion, etc), varia (casein, vinegar, 


Soft alcoholic beverages: beer, wine, sherry, port, etc 


iE 





100 g each 





200 mL each 


5 g each on brown 
bread with butter or in 
100 mL of water 


100 mL each 


* The frequency of the individual foods used for the ingestion challenge was as follows: (1) high frequency: 
cheese, peanuts, milk, Dutch sweets, chocolate; (2) moderate frequency: sherry, shrimps, tomato, walnuts, 
wine, beer, almonds, mustard, apple, egg, onion, hazelnuts; (3) low frequency: individual spices, fruits, 


vegetables, meat, fish. 


were recorded before and then every two 
hours during the 0 to 12-, 24- to 36-, and 47- 
to 56-hour periods after the food ingestion 
challenge. 


Statistical Analysis 


The Student ¢ test was used for the 
statistical evaluation of the results. A P 
value <.05 was considered to be statistical- 
ly significant. 


RESULTS 


A total of 207 food ingestion chal- 
lenges were performed in 142 patients. 
In 47 patients with highly suggestive 
food allergy histories, 72 ingestion 
challenges were carried out; and in 95 
patients with unknown food allergy 
histories, 135 ingestion challenges 
were carried out. 

Three basic types of nasal response 
were recorded: (1) the immediate 
nasal response (INR): onset within 70 
minutes, maximum within 105 
minutes, and resolving within 180 
minutes; (2) the late nasal response 
(LNR): onset within six hours, maxi- 
mum within ten hours, and resolv- 
ing within 24 hours; (3) the delayed 
nasal response (DNR): onset within 
24 to 28 hours, maximum within 
32 to 36 hours, resolving within 48 
to 52 hours after the food ingestion 
challenge. Beside the three basic 
types of nasal response, two other 
modifications were also recorded, 
the so-called dual late nasal response 
(DLNR)—a combination of an INR 
and an LNR—and the dual delayed 
nasal response (DDNR)—a combi- 
nation of an INR and a DNR (Figs 
] and 2). 
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The Positive or Highly Suggestive 
Food Allergy History Group 


Of the 72 food ingestion challenges 
performed in this group of 47 patients, 
41 patients developed 65 (90% ) signif- 
icantly positive nasal responses 
(P< .05): 16 (22%) isolated INR 
(IINR), 23 (82%) DLNR; 11 (15%) 
isolated LNR (ILNR); ten (14%) 
DDNR; and five (7%) isolated DNR 
(IDNR). In the remaining six patients 
seven (10% ) negative nasal responses 
(NNR) were recorded during the seven 
food ingestion challenges (.05 < P 
« .10). 


The Unknown Food Allergy 
History Group 


A total of 135 ingestion challenges 
with food were performed in the 95 
patients in this group. Fifty-four 
patients developed 68 (50%) signifi- 
cantly positive nasal responses 
(.01<P<.05): 13 (10%) IINR: 19 
(14%) DLNR; 27 (20%) ILNR; three 
(2%) DDNR; and six (4%) IDNR. In 
the remaining 41 patients, 67 (50%) 
NNR were recorded during the 67 food 
ingestion challenges (P > .1). 


The Control Ingestion Challenges 


No significant changes were re- 
corded during the 142 control tests 
(05 « P « .1). 


Reproducibility of the Food 
Ingestion Challenge 


None of the 18 patients with re- 
peated food ingestion challenge (six 
IINR, four ILNR, four IDNR, four 
NNR) showed any statistically signifi- 
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Fig 1.—Mean nesopharynx-nostril-pressure gradient (NPG) values recorded after foodiingestion 
challenge, with "espect to appropriate ‘‘control’’ NPG values. were calculated from a patients 
developing same type of nasal response. Closed circles indicate isolated immediate ~esponse 
(n = 28); open ercies, cual late response (n = 42); x's, isolated late response (n = 38). 
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Fig 2.—Mean nasopharyn:-nostril-pressure gradient (NPG) values recorded after food ir3estion 
challenge, with respect to appropriate ''control'" NPG values, were calculated from all patients 
developing same type of nasal response. Closed circles indicate isolated delayed reponse 
(n = 11); open ciscles, dual delayed response (n = 13); x's, control ingestion challenge with 


indifferent food (n — 142). 


cant differences between the first and 
the second challenge (P > .05). The 
technique of fosd ingestion challenge 
used therefore demonstrated a good 
reproducibility. 


Double-blind Food Challence 


In the 26 randomly  seected 
patients developing eight IINE, six 
DLNR, two ILNR, four DDNR. two 
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IDNR, and four NNR due to the food — 
ingestion challenge by open schedule, 
a food ingestion challenge by double- - 
blind schedule was performed eight  - 


days later. One patient developed a 
DLNR to the open challenge but an 
ILNR to the double-blind challenge. 
No statistically signifieant differ- 
ences were found between the nasal 


responses recorded after the open and. 


double-blind challenges in any of the 
remaining 25 patients (P » .05). 


Control Group 


None of the 12 control subjects 
developed any significant nasal 
response to the food ingestion chal- 
lenge (P » .1). 


Other Diagnostic Factors 


The association of the individual 
types of nasal mucosa response to 
food ingestion challenge with other 


diagnostic factors is reviewed in Table _ 
2. In the positive food history group, ~ 


65 foods (90%), suspected from the 


allergy symptom history, caused a | 


nasal response of some type. In the 
unknown food history group, 68 foods 
(50% ) caused a nasal response of some 
type. The overall correlation between 
the allergy symptom history to foods 
and the nasal response to oral chal- 
lenge was not significant (P » .05). 

A positive immediate skin response 
was found in 47 INR cases (56%), a 
positive late skin response in 32 cases 
of LNR (40% ), and a positive delayed 
response in nine DNR cases (38%). 
The overall correlation found between 
the skin and the appropriate nasal 
response in any of the three types was 


not significant (P > .05). In 18 cases — : 1 


(24% ) of negative nasal response, the 
skin tests were positive. 

Specific IgE antibodies in the serum 
for the appropriate foods were posi- 
tive in 17 INR cases (20% ) and in two 
LNR cases (3% ). This correlation was 
not significant (P » .1). The increased 
serum concentration of IgG, IgM, and 
IgA antibodies during the nasal 
response showed no statistically sig- 
nificant correlation with any type of 
nasal response (P ».05). However, 
the increase of IgG (>18 g/L [>1800 
mg/dL]) in 19 cases (24%) and of IgM 
(>3.8 g/L [2380 mg/dL] in eight 
cases (10% ) of LNR may be an inter- 
esting finding. 
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Table 2.—The Association of the Various Types of Nasal Response to Food Ingestion 
Challenge With Other Diagnostic Factors 


Nasal Mucosa Response, No. (%) 
po rr 
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Immediate Late Delayed Negative 
(n = 84) (n = 80) (n = 24) (n = 74) 
Positive skin response 
Immediate 47 (56) £X 14 (19) 
Late pd 32 (40) Ae 3 (4) 
Delayed 9 (38) 1 (1) 
Positive specific IgE in 
the serum (RAST)* 17 (20) 2 (3) o (0) 2 (3) 
Increased serum IgG 6 (7) 19 (24) o (0) 3 (4) 


Increased serum IgM 1 (1) 8 (10) 1 (4) O (0) 
Increased serum IgA O (0) 1 (1) O (0) 1 (1) 


Increase in blood 7/4 9/15 1/2 1/1 


Eosinophils / leukocytes (8/5) (11/19) (4/8) (1/1) 


Nasal mucosa appearance 


Hyperemic 33 (39) 12 (15) 1 (4) 3 (4) 

Violaceous 51 (61) 68 (85) 22 (92) O (0) 
Nasal mucosa 

hemorrhages o (0) 13 (16) 1 (4) O (0) 
Nasal symptoms 84 (100) 80 (100) 24 (100) 7 (9) 

Obstruction 81 (96) 77 (96) 24 (100) O (0) 

Hypersecretion 83 (99) 11 (14) o (0) 3 (4) 

Sneezing 49 (58) O (0) O (0) 2 (3) 

Itching 12 (14) 41 (51) 16 (67) 2 (3) 
Changes in the nasal 

secretions eosinophil 

count 39 (46) 20 (25) 1 (4) 5 (7) 





*RAST indicates radioallergosorbent test. 


Table 3. —Review of Other Organs’ Responses and Complaints 
Recorded After the Food Ingestion Challenge 


Nasal Mucosa Response to Food Ingested, No. (%) 
ee er nv aes 
immediate Late Delayed Negative 

(n = 84) (n = 80) (n = 24) (n = 74) 


Conjunctival response 9 (11) 6 (8) 1 (8) o (0) 
Bronchial obstruction 2 (2) 3 (4) 1 (4) 1 (1) 


Middle-ear response (otalgia, 


7 (8) 8 (10) 3 (13) 2 (3) 


changes in middle-ear pressure) 


Responses of sinuses (acute edema 
of sinus mucosa) 3 (4) 7 (9) 4 (17) O (0) 


Urticaria 1 (1) 5 (6) 5 (21) 2 (3) 


Gastrointestinal complaints (nausea, 
vomiting, diarrhea) 


General malaise complaints 


2 (2) 
4 (5) 


7 (9) 
4 (5) 


5 (21) 1 (1) 
8 (33) o (0) 
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Increased blood eosinophilia (>300 
x 10*/L [>300 x 10/mm?]) was found 
in seven cases of INR (8%), in nine 
cases of LNR (11%), and in one case of 
DNR (4% ), while increased blood leu- 
kocytosis (>10X10°/L [10 Xx 10°/ 
mm?]) was found in four cases of INR 
(5% ), in 15 cases of LNR (19% ), and in 
only two cases of DNR (8%). 

The nasal mucosa was hyperemic in 


39% and it was violaceous in 61% of 
the INR cases. The violaceous nasal 
mucosa was found in 85% of the LNR 
cases and in 92% of the DNR cases. 
Small hemorrhages on the nasal 
mucosa were found in 13 cases of LNR 
(16%). The changes in the eosinophil 
count of the nasal secretions, com- 
pared before and after food ingestion 
challenge, were found in 46% of the 
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INR cases, in 25% of the LNR cases, 
and in 4% of the DNR cases. 

All eases of nasal response due to 
the food ingestion challenge, however, 
were accompanied by nasal symptoms 
to different degrees. The INR was 
accompanied by all nasal symptoms; 
the LNR by obstruction, itching, and, 
in a minority of the cases, also by 


hypersecretion; and the DNR by 
obstruetion and itching only (Ta- 
ble 1). 


In some of the patients other 
organs' responses or other complaints 
also were observed after foed inges- 
tion challenge (Table 3). 


The Effect of the Elimination Diet 


After avoiding the foods causing 
positive nasal responses of any type 
for a period of eight to 12 months, 38 
of the 41 patients from the positive 
food history group and 49 of the 54 
patients from the unknown food his- 
tory group reported a distinct 
decrease in their nasal symptoms. 


COMMENT 


Food allergy or hypersensitivity is a 
clinical manifestation of an immuno- 
logic process in which foeds, their 
parts, or their metabolic derivatives 
act as antigens and stimulate the pro- 
duction of antibodies against them or 
sensitize the cells. The foods are then 
able to interact with these antibodies 
or sensitized cells on the involvement 
of other parts of the immunologic 
system, which results in a clinical 
reaction. ^?! 

A distinction should be made 
between a food allergy and other reac- 
tions that could also be caused by 
foods or factors related to them but 
which are due to a completely differ- 
ent mechanism (eg, idiosyncrasy, 
intolerance, nonspecific hyperreactiv- 
ity, histamine liberation; adverse 
nonimmunologic reaction to noncon- 
trolled chemical compounds, microor- 
ganisms and their products, con- 
trolled chemical compounds, and 
additives ).'?? 

The phrase "adverse reactions to 
foods" would seem most appropriate 
when immunologic mechanisms can- 
not be demonstrated. Food allergy 
would then be one of the suspected 
mechanisms.’ 

Additives, being controlled chemi- 
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eal cor- pour ds in foeds, form a special 
problem. They are cc mmonly used and 
their rxode 3f action in patients with 
adverse rez-tions te them is not yet 
knowm in detail.*** 

The participation of foods in 
patiens with allergic rhinitis has reg- 
ularly deen liseussed in the literature, 
sometrnes “rom conmtroversial points 
of view.’°*?-*°27 The involvement of 
foods throuzh hypersensitivity mech- 
anisms has been suzgested as one of 
the possible causesg.^5 82228-31 

The three types ef nasal response 
due tc the foed ingestion challenge 
recorded in this study may be compa- 
rable to tae basie types of nasal 
response t» nasal challenge with 
inhalaat ælergens.®! A positive 
allergy synzotom history for a certain 
food was ccnfirmed by food ingestion 
challerge m $0% of the patients. 
However, S% of the patients with 
rhinitis wit: an unknown history for 
foods alle-gy developed a nasal 
resporee afer food ingestion. It can 
be corcludei that a positive history 
for cercain ods in Datients with rhi- 
nitis is a v3luable diagnostic factor, 
while the .mknowa history cannot 
exclud* such a role Skin tests with 
food e-trac.s were found to be useful 
diagnostic factors by some au- 
thors^*' while not by others.**? 

Our resuEs demoastrated the posi- 
tive im med ate skin response in 56% 
of the INR cases the late skin 
response in 40% of tae LNR cases, and 
the de-ayec skin response in 38% of 
the DNR ezzes. On the other hand, in 
24% ot the negative nasal responses, a 
positiv» skin resporse was observed. 
The ecrrelzion between the positive 
immediate skin response and the posi- 
tive I* R to foed of 56% differs from 
other mnves-igastors' data, which find 
either a lower (30%) or a higher 
correletion 490% )”= This difference 
might be caused by the clinical fea- 
ture cf tle patients studied. Our 
patien-s su Tered from rhinitis only, 
while othe- investigators’ patients 
formec a Ess comparable group.” 
Our results of 24% positive skin 
response ir patiencs with negative 
nasal ~espomse to feods is similar to 
the results of Atkins et al,*” who 
found 21% false-pesitive skin tests. 
The szin sts wich food extracts 


LINM 
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therefore should be regarded as a 
screening procedure only. 

Specific IgE in the serum (RAST) 
for the particular foods was found 
only in 20% of the INR ca.es. The 
correlation between the RaST for 
foods and the INR was not significant. 
These results are similar t other 
investigators’ findings.” =" The 
RAST with foods is frequently used, 
but it is also one of the contmoversial 
methods.>:!633¢ 

Increased serum concentration of 
IgG antibodies was found in 4% and 
that of IgM in 10% of the LNR cases. 
Although this correlation was not sig- 
nificant, it might be suggestive of 
involvement of IgG and IgM anti- 
bodies in some cases of LNE to the 
foods ingested. 

An interesting finding vas the 
appearance of the nasal mucasa dur- 
ing the individual types cf nasal 
response. The violaceous nase! muco- 
sa was found during the INR in 61%, 
during the LNR in 85%, anc during 
the DNR in 92% of the cass, while 
hyperemic nasal mucosa was cbserved 
in 39% of the INR, in 15% of the LNR, 
and in 4% of the DNR cases. These 
results, together with the findings of 
small mucosal hemorrhages ir 16% of 
the LNR cases might suggest involve- 
ment of different mechanisms in the 
individual types of nasal response. 

The changes in the eosinopl il count 
in nasal secretions in 46% of -he INR 
cases can be indicative of a possible 
involvement of the immediat= hyper- 
sensitivity mechanism in tue INR. 
This percentage, however, was lower 
than during the INR to inhalant aller- 
gens (74% )." Ingestion challenge with 
foods should be considered one of 
the important diagnostic teols for 
the assessment of the role cf a cer- 
tain food in a patients com- 
plaints.273133345 

Despite various reports dealing 
with provocative testing wita foods, 
studies concerning the nasal »esponse 
to food ingestion by recording of the 
objective factors in patienzs with 
allergic rhinitis are not numerous.*! 

The following requirement . should 
be met for the ingestion caallenge 
with foods?^'* (1) It should de safe, 
reproducible, sensitive, inde»endent 
of the influence of the patient and 
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investigator. (2) The use of technical 
equipment, the methods, materials, 
and factors recorded should be moni- 
tored. (3) The evaluation of indica- 
tions and contraindications for the 
individual patient should be docu- 
mented. Detailed history, physical 
examination, and basic laboratory 
tests should precede the oral chal- 
lenge: an absolute contraindication is 
the presumption of an anaphylactic 
reaction to the specific food,!*20252» 
pregnancy, and any disorder that 
could lead to irreversible damage in 
the patient or to an emergency situa- 
tion; the relative contraindication is 
any state influencing the results of 
the oral challenge or leading to any 
undesirable complication in the 
patient. (4) Oral challenges concern- 
ing a response, in which the nonvital 
factors are recorded (eg, nasal resis- 
tance) and in which no serious reac- 
tion is to be expected, can be per- 
formed in outpatients. The challenges 
in which the vital factors are recorded 
(eg, lung function, distinct diarrhea, 
hypothermia, or hyperthermia) or in 
which a late onset of the organ 
response is expected should be per- 
formed during hospitalization, under 
surveillance. Oral challenge should be 
carried out in a well-equipped depart- 
ment with resuscitation and intensive 
care facilities and well-trained staff. 
(5) The allergens (foods or extracts), 
their processing, and quality should 
be checked continuously. (6) The par- 
ticular foods, their parts, and the 
related foods should be excluded from 
the diet for a sufficiently long period 
before the oral challenge. Some 
authors recommend one to two 
weeks,*” while our clinical experience 
indicates a four- to six-day exclusion 
to be sufficient.>'® 

There are two basic techniques for 
food ingestion challenges, the double- 
blind challenge” or the open chal- 
lenge with natural foods.?!55:39 Both 
these techniques have advantages and 
disadvantages.*”! The open challenge, 
in our experience, was sufficient in 
patients in whom objective factors, 
independent of the patient's influence, 
can be recorded, eg, the nasal resis- 
tance.'* This fact is supported by the 
results of this study, demonstrating 
nonsignificant differences between 
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nasal responses recorded after both 
the schedules of food ingestion chal- 
lenge in 25 of 26 patients. The double- 
blind crossover schedule seems to us 
to be important in patients in whom 
the objective factors cannot be re- 
corded (eg, migraine, gastrointestinal 
complaints, skin itching), or in whom 
the organ response may be influenced 
by the patient, or in whom drug 
effects are investigated." 

Despite the important advantage of 
the double-blind technique, that its 
results are less influenceable, there 
are some disadvantages: (1) The cap- 
sules to be swallowed are maximally 
of 500-mg content. The dose of the 
food may then be distinctly lower, or 
the number of capsules would have to 
be increased distinctly to equal the 
natural consumption (eg, for 100 g of 
meat 200 capsules would be neces- 
sary).5?? (2) The foods must be color- 
less, odorless, and tasteless. Such 
preparation is either not always pos- 
sible or can lead to changes in physi- 
eal or chemical properties. (3) Pro- 
viding a suitable placebo regarding 
quantity, consistency, color, and taste 
is not always possible.? (4) The admin- 
istering of food in capsules excludes 
the buecal mucosa, tongue, and esoph- 
agus. These organs may be the site of 
the response in some patients (edema 
of the tongue or epiglottis, vesicular 
eruption of the buccal mucosa, gingi- 
vitis, dysfunction of the esophagus, 
etc). 62158 

It can be concluded that a definite 
eonfirmation of the role of a certain 


food in nasal complaints of patients 


‘should be provided by food ingestion 


= challenge combined with rhinoma- 


nometry.^*/* The results of our study, 
according to our previous investiga- 
tions," demonstrated three basic 
types of nasal response due to the food 
ingestion. The immunologic mecha- 
nisms underlying the individual types 
of nasal response to foods could not be 
fully clarified; therefore, further con- 
current immunologic studies will be 
necessary. 


R. Aalberse, PhD, and C. Aaij, MD, of the 
Central Laboratory of the Dutch Red Cross 
Transfusion Service performed the RAST. 
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Trarstympanic Iontophoresis of 
Dexamethasone and Fosfomycin 


TAT SRT AES cna 


Hiroaki Sate MD; Haruo Takahashi, MD; Iwao Honjo, MD 


è The effects of transtympanic ionto- 
phoresis of corticosteroids and antibiot- 
ics on etitis media with effusion (OME) 
were inwesti- ated. An experimental study 
using guinea pigs revealed that transtym- 
panic passace of dexamethasone sodium 
phosphate aud fosfomycin sodium by ion- 
tophoresis had sufficient anti-inflammato- 
ry and antimecrobial effects. Twenty chil- 
dren wita OME (33 ears) who were treated 
by iontophoresis were compared with 28 
untreated ctildren with OME (35 ears) 
with ressect to improvement assessed by 
tympancaud-metry. After one month, 
tympancaud-ometry revealed improve- 
men: in 21 (€3.69?5) of the treated ears but 
in only ^3 (37.1%) of the untreated ears, 
incicating th= efficacy of this treatment 
for OME. 

(Arch Otelaryngo! Head Neck Surg 
1988;113:533-533) 


F 1984, Passali et al' reported that 
transtympanie mntopheresis of a 
mucolytic agent (N-acetylcysteine) or 
an anti-mflammatory agent (benzyd- 
amine) was effective for the treat- 
ment af otitis media with effusion 
(OME) and stressed that this tech- 
nique is superior tc oral administra- 
tion in terras of faster reaction, less 
systemic to-ic reactions, and a higher 
eoncent-atien of the drug in the mid- 
dle ear. In tais study, iontophoresis of 
an anti-mflammato-y agent (cortico- 
steroid ard antibiotic, which are 
known te be effective for the treat- 
ment 0: DME,“ was used in children 
with OME, with the expectation that 
it woulc eortrol the inflammation and 
infeetion ir the middle ear that are 
eonside-ed »o be important pathogen- 
ic factors ir OME.** 
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MATERIALS AND METHODS 


An iontophoretic anesthetizer (FIA-02 
Daiichi Medical Ltd) was used. 


Experimental Study 


Fifty-seven ears of 30 healthy guinea 
pigs, each weighing from 360 to 8) g, were 
used. They were anesthetized wh intra- 
peritoneal injections of pentobarE tal sodi- 
um (30 mg/kg) and were artificially venti- 
lated after tracheostomy. After žhe tym- 
panic orifice of the eustachian ube was 
blocked by dental cement, the Falla was 
filled with saline solution (0.1 tc 0.2 mL). 
Transtympanic passage of dexansethasone 
sodium phosphate and fosfomyci- sodium 
into the saline solution in the Bulla was 
examined as follows. 

Dexamethasone.— Dexamethasome in 
0.2% saline solution (at a pH of 3.71) was 
placed in the external ear canal. The nega- 
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Control 
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tive pole was placed into the solution in the 
external ear canal, while the positive pole 
was stuck to the sternohyoid muscle. A 
direct current flow at the intensity of 0.5 
mA was applied for 5, 10, or 15 minutes. 
The drug concentration in the intratym- 
panic saline solution was measured by 
high-performance liquid chromategraphy 
(sensitivity, 50 ng/mL). As a control, the 
concentration of dexamethasone in the 
intratympanic saline solution after 15 
minutes was measured without iontophor- 
esis. 

Fosfomycin.—The external ear canal was 
filled with fosfomycin in 2% saline solu- 
tion at a pH of 7.45. 

The conditions of iontophoresis were the 
same as those for dexamethasone. The 
concentration of fosfomycin in the intra- 
tympanic saline solution was determined 
with nutrient agar (Difeo) as the assay 
medium inoculated with Proteus species 
(MB-838) (sensitivity, 10 mg/L). 


Time, min 


Fig 1.—Level of concentration of de amethasone sodium phosphate in intratympanic saline after 
iontophoretic application. Instillation >f dexamethasone for 15 minutes without iontophoresis was 


used as control. 
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Clinical Study 


Sixty-eight ears of 48 children between 3 
and 6 years old (mean age, 4.7 years) were 
divided into two groups at random. All of 
them had type B tympanograms and mean 
hearing levels (500+1000+2000/3) of more 
than 20 dB. Thirty-three ears of 20 children 
were treated by iontophoresis with an 
equal-volume mixture of 0.4% dexametha- 
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sone solution and 4% fosfomycin solution 
(saline solution at a pH of 7.53), and 35 ears 
of 28 children were untreated as a control. 
Iontophoresis for 16 minutes was per- 
formed three times a week for ten times. 
Tympanometry and a hearing test were 
carried out at one month. The tympano- 
gram was classified into four types, ie, A, 
C,, C,, and B. Improvement in tympanoau- 
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diometric results at one month was defined 
as mean hearing gain of more than 10 dB or 
change of tympanogram from B to A or C,. 


RESULTS 
Experimental Study 

As shown in Fig 1, the intratym- 
panie concentration of dexametha- 
sone increased with the duration of 
iontophoresis, and that in the group 
given iontophoresis for 15 minutes 
was more than 50 ng/mL with a mean 
value of 129.6 + 45.1 ng/mL, which 
was sufficient for exhibiting an anti- 
inflammatory effect.’ 

The same correlation between 
intratympanic concentration and the 
duration of iontophoresis was ob- 
served for fosfomycin as shown in Fig 
2. In seven of eight samples, the intra- 
tympanic concentration of fosfomycin 
was more than 10 mg/L in the group 
given iontophoresis for 15 minutes. 
The mean value for the seven samples 


Results of Audiometry in Treated Group 
and Control Group at One Month 


dB HL,* Average + SD 


a oO 


lontophoresis Control 

(33 Ears) (35 Ears) 
Before treatment 32.4 
At 1 mo 20.4 
Hearing gaint 12.0 


Time, min 





Fig 2.—Level of concentration of fosfomycin sodium in intratympanic saline after iontophoretic 
application. Instillation of fosfomycin for 15 minutes without iontophoresis was used as 
control. 


* HL indicates hearing level. 
tP «€ .01. 


Control 
(35 Ears) 


lontophoresis 
(33 Ears) 





Fig 3.—Results of tympanometry in treated group and control group at one month. 
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(35 Ears) 





lor tophoresis 


(G3 Ears) 





63.6% 


E] Improved 
Hg Not Improved 


Fig 4 — Comparison of tympanoaudiometric results at one month Between treated group and control group. 


was 389 + 24.7 mg/L, which was suf- 
ficient for e-hibiting an antimicrobial 
effect against Haemophilus influen- 
zae and Streptecoceus pneumoniae.” 


Clinical Study 


The Table shows the results of the 
hearing tes given one month after 
the treatment. Hearing gain was sig- 
nificantly hwher in the treated group 
than im the untreated eontrol group 
(Student's f test, P < .01). The differ- 
ences in the types of tympanometry 
between treated group and untreated 
group were also significant (x? test, 
P «.01) (Fx 3). The percentage of 
improvemert in tympanoaudiometric 
results, a8 shown in Fig 4, was 63.6% 
in the treated group and 371% in the 
untreated centrel group, beimg signifi- 
cantly higher in the treated group (x? 
test, P< 03. 


COMMENT 


The ecombmation of a corticosteroid 
and antibiot-¢ is considered zo be more 
effective for the treatmen- of OME 
as compared with the single use of 
either drug alone.’ We selected the 
combinatior of dexamethasone and 
fosfomycin because dexamethasone 
has a strong anti-indammazory effect 
and can be ionized. and fosfomycin 
is a low-mcleeular-weight antibiotic 


that can be ionized (molecular 
weight = 182.02, negative log 3f disso- 
ciation constant = 6.0) and causes no 
inner-ear toxic side effects "^ The 
experimental study revealed tnat both 
dexamethasone and fosfomy-in pass 
through the eardrum into the intra- 
tympanic fluid in amounts sufficient 
for exhibiting anti-inflammawory and 
antimicrobial effects. The clinical 
study also showed that impr»vement 
in tympanoaudiometry is significant- 
ly higher in the treated grour than in 
the untreated control. These results 
indicate that transtympanie ionto- 
phoresis of a steroid and antibiotic is 
effective for the treatment of OME. 
Oral administration of a co-ticoste- 
roid in the treatment of OME is con- 
troversial because of the possipility of 
systemic side effects. Such sid» effects 
were not observed in the topical appli- 
cation by iontophoresis. Tterefore, 
this transtympanic treatmen- is con- 
sidered to be useful, especially for 
OME in young children on whom sur- 
gical treatment might be diffi-ult. 


This investigation was supported inepart by a 
research grant from the Fujiwara Memorial 
Foundation, Kyoto, Japan. 
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Recess in Adults and Children 


Steven A. Bielamowicz, MD; Newton J. Coker, MD; Herman A. Jenkins, MD; Makoto Igarashi, MD 


e The facial recess approach permits 
surgical access to the round window area. 
This route is used in patients who are 
undergoing cochlear implantation. To 
evaluate the feasibility of this procedure 
in children as compared with adults, serial 
sections of temporal bones were used tc 
measure the surgical dimensions of the 
facial recess. No statistically significant 
differences in the dimensions of the facial 
recess or the extended facial recess 
approaches were found between children 
and adults. The relationship of the facial 
and chorda tympani nerves to the annular 
plane exhibited no change with postnatal 
growth. These structures translate poste- 
riorly and laterally toward the annular 
plane as they descend within the tempo- 
ral bone. Therefore, the facial recess 
approach represents no greater hazard in 
a child than in an adult. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:534-537) 


he facial recess approach de- 

scribes a triangular area within 
the temporal bone bordered by the 
fossa incudis superiorly, the vertical 
segment of the facial nerve medially, 
and the chorda tympani laterally (Fig 
1). This approach is frequently used 
for eradicating chronic middle ear 
disease when performing a mastoidec- 
tomy, gaining access to the sinus tym- 
pani, visualizing the superior and pos- 
terior mesotympanum, obtaining bet- 
ter exposure of the tympanic portion 
of the facial nerve, and gaining access 
to the pyramidal eminence, stapes, 
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and round window. If the chorda tym- 
pani is removed, the facial recess dis- 
section may be extended. The bound- 
aries of the extended facial recess 
approach now become the descending 
segment of the facial nerve medially, 
the annular ligament laterally, and 
the jugular bulb inferiorly. 

Most recently, the facial recess 
approach has gained greater impor- 
tance in providing a route to the round 
window when applying an electrode to 
the round window or inserting a coch- 
lear electrode. In order to determine 
the surgical feasibility of cochlear 
implantation in children, serial sec- 
tions of temporal bones were studied 
to assess the postnatal growth of the 
facial recess and extended facial 
recess. Also, any postnatal change in 
the relationships of the fallopian 
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Surgical Dimensions of the Facial 


canal or chorda tympani to the annu- 
lar plane was examined. 


MATERIALS AND METHODS 


Normal temporal bones from ten adults 
and ten children were selected for this 
study from Baylor College of Medicine’s 
(Houston) temporal bone collection. Only 
one temporal bone was used from each 
case. The ten adults had a mean age of 62.7 
years, and a range of 29 to 84 years. The 
racial distribution of the adults included 
five blacks, three whites, and two Hispan- 
ics. Eight of the adults were males and two 
were females. The mean age of the children 
was 16.5 months, with a range of 4 months 
to 3 years. Five of the children were black, 
four were white, and one was Hispanie, and 
the group included four males and six 
females. 

Specimens were obtained at autopsy, 
processed in 10% formalin and 5% trichlo- 
roacetic acid, embedded in celloidin, and 
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Fig 1.—Facial recess approach, surgical view. Drawing based on computer reconstruction of 
horizontal sections demonstrates actual anatomic relationships of facial recess to cochlea, 
ossicles, tympanic membrane, and round window. Inset, Arrow indicates area of enlargement. 
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horizontally sectioned every 20 um. Every 
tenth section was stained with hematoxy- 
lin-eosin ard then mounted. Slides were 
projected tkrough a  mieroprojector 
(Bausch ane Lomb) and magnified 13.75 
times. The 30 nonpathologic temporal 
bones used in this study were selected 
carefully to -sure uniformity in the orien- 
tation of thetherizontal sectioning plane, in 
order to red»c* the variability of measure- 
ments. The >mesence of mid-oval window 
and mid-mctolus sections on the same 
slide establshed an identical sectioning 
plane. 

Measuren=ats were made of the pro- 
jected imag-s at four locations covering 
approximatey 60% cf the distance from 
the most srperior te the most inferior 
aspects of tne annulas. These levels in- 
cluded the oal window, umbo, round win- 
dow, and bzsal turn (Fig 2). The facial 
recess (the @ stance from the facial nerve 
to the chorda tympani! and extended facial 
recess (the @stance from the facial nerve 
to the posterDr annulus) were measured at 
each of the f»vr levels (Fig 3). The medial 
relationshipsgcf the faeial nerve and chor- 
da tympani -c the plane of the annulus 
were assessee hy measaring the perpendic- 
alar distances». the nerves to a line drawn 
between the »esterior and anterior annu- 
lus. Posterior cisplacement of these struc- 
tures was measured by a perpendicular off 
the posterioraunulus Fig 4). 

A mean ani 3D was calculated for each 
measurement for both the adult and the 
pediatric grams. The two groups were 
statistically crm pared using the Student t 
test. A signifi-ant confidence value was set 
at P «05. 


RESULTS 


The pediacuic bones were initially 
divided into zroups (ie, those from 2 to 
10 months c.c and those from 2 to 3 
years old). Tie Student t test revealed 
ro statistica lv significant differences 
in the measurements of these groups; 
therefore, the-data from the pediatric 
bones were »coled. Table 1 compares 
the data for the facial recess and 
extended fac zl recess measurements 
im the pediatr-c and adult groups. No 
significant Gfferences in the mean 
values of measurements zt each level 
of the faciel recess and extended 
facial recess were found between the 
two groups. 

The size ef the facial recess 
increases wher the chorda tympani is 
removed. At -hbe level of the oval win- 
dow, the extended facial recess is 1 
mm larger -kan the facial recess. 
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Fig 2.— Facial recess approach, sur vical view. Relationships of facial nerve, chorda tympani, and 
annulus examined at four horizontal evels: oval window, umbo, round window, and basal turn of 
cochlea. 
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Fig 3.— Horizontal section of tempora: bone demonstrates measurements made of facial recess 
(A) and extended facial recess (B). 
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Fig 4.— Horizontal section of temporal bone demonstrates relationship of facial nerve and chorda 
tympani to posterior annulus. Measurements made of medial and posterior relationship of facial 
nerve (A and B, respectively) and chorda tympani (C and D, respectively). 


Table 1.— Dimensions of Facial Recess and Extended Facial Recess 


Facial Recess 


Extended Facial Recess 


—MM———————9955,07/€*Á)ÁbV"ewVuv:e e v 9 vVv?eeeeeP 


Child, 
Mean + SD* 


3.03 + 0.45 
2.76 + 0.41 


Adult, 
Mean + SD* 


3.00 + 0.61 
2.77 + 0.54 


Oval window 


t Test 


Adult, 
Mean + SD' ft Test 


4.00 + 0.45 NS 
3.51 + 0.44 NS 


Child, 
Mean + SD* 


NS 4.01 + 0.52 
NS 3.56 + 0.40 





2.65 + 0.63 
2.08 + 0.89 


2.64 + 0.40 
2.23 + 0.26 


Round window 
Basal turn 


3.42 + 0.49 NS 
3.26 + 0.69 NS 


NS 3.44 + 0.46 
NS 3.31 + 0.39 





* Measurements are given in millimeters. NS indicates not statistically significant. 


Table 2.—Relationship of Facial Nerve to Annular Plane 


Posterior Direction 


—— M á—————H, 


Child, Adult, 


Mean + SD* 
1.47 + 0.85 
1.93 + 0.81 
1.97 + 0.70 
2.61 + 0.70 


Mean + SD* 
0.80 + 0.68 
1.76 + 0.40 
1.96 + 0.45 
2.50 + 0.86 


Oval window 


Round window 
Basal turn 


Medial Direction 
I ———————————————————— 
Child, Adult, 
Mean + SD* Mean + SD* 


-3.89 + 0.67  —3.71 + 0.44 
—39.08 + 0.57  —2.94 + 0.56 
*-249 ¢'0.74. —2.81 + 0.57 
-—1.82:% 0.93  -—1.85 + 1.01 





* Measurements are given in millimeters. NS indicates not statistically significant. 


Even at the level of the round window, 
an 0.8-mm enlargement of the facial 
recess is gained by removing the chor- 
da tympani. The measurements of the 
facial recess and extended facial 
recess emphasize the triangularity of 
this region. The approaches range 
from 0.7 to 1 mm larger in the superi- 
or aspect as compared to the inferior 
aspect. These relationships are identi- 
cal in both the pediatric and the adult 
temporal bones. 


Tables 2 and 3 summarize the rela- 
tionships of the facial nerve and chor- 
da tympani to the annular plane. No 
statistically significant differences 
were noted when comparing the medi- 
al or posterior distance at each level. 
Analysis of the data of the medial 
and posterior measurements, going 
from superior to inferior sections 
in both children and adults, demon- 
strates translation of the facial 
nerve and chorda tympani laterally 
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and posteriorly toward the annular 
plane (Fig 5). 


COMMENT 


The air cells of the facia! recess 
approach arise from the hypotym- 
panic air cell tract and often commu- 
nicate with the tympanic cavity 
directly? In order to understand the 
postnatal growth of this area, a 
review of the embryology and the 
postnatal changes in the adjacent 
areas, ie, the otic capsule, facial canal, 
middle ear cleft, sinus tympani, tym- 
panic annulus, stylomastoid foramen, 
and chorda tympani, is indicated. 

The otic capsule reaches adult size 
and configuration by the 16th to 20th 
week of fetal life? Development of the 
facial canal appears to roughly paral- 
lel the growth of the otic capsule, 
beginning as a shallow sulcus on the 
lateral surface of the otic capsule by 
the tenth fetal week.’ By the seventh 
fetal month, the sulcus has closed and 
formed into a true canal, and develop- 
ment is considered complete by 
birth. 

The bony configuration of the tym- 
panic cavity within the petrous bone 
is established at birth, with only a 
slight change in the hypotympanum 
occurring within the first few postna- 
tal months in which a petrosal ledge 
articulates with the tympanic ring 
and otic capsule.’ The only postnatal 
change noted by Eby and Nadol’ was 
an increase in the distance from the 
stapes footplate to the tympanic 
membrane during the first six months 
of life. This growth is attributed to a 
change in the angle between the skull 
base and the plane of the tympanic 
annulus. 

The tympanic annulus reaches 
adult diameter by the 35th fetal week? 
and, by term, has fused to the adja- 
cent squamous and petrous bones. 
With lateral growth of the inferior 
portion of the annulus, the orientation 
of the tympanic membrane changes 
from horizontal in the neonate to its 
more oblique adult orientation by the 
age of 4 to 5 years." This growth also 
lengthens the external auditory 
meatus and carries the tympanic ring 
medially." 

Proctor and Nager" noted that the 
exit point of the facial nerve at the 
stylomastoid foramen was at a very 
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Posterior Direction 


——————————S 


Child, Adult, 


Mean + SD* 
—0.78 + 0.39 
—0.17 + 0.30 
0.08 + 0.42 
1.40 + 0.91 


Mean + SD* 
—0.79 + 0.62 
—0.;1? £ 30 
0.45 + 0.69 
2.04 + 0.71 


Oval window 


Round window 
Basal turn 


*Measuremests are gwen in millimeters. NS indicates not statistically significant. 


Chorda Tympani 





Eacial Nerve 


Medial Direction 
SS SE 
Child, Adult, 
Mean + SD* Mean + SD" 


—0.63 + 0.29 





Umbo 


Fig 5. —Compcsite drawing at four horizontal levels (oval window [1], umbo [2], round window [3], 
basal turn [4]) demonsirates relative posterior and lateral translation of facial nerve and chorda 
tympani with pesterior annulus as reference point. 


high level i3 the newborn and was 
displaced dowrward with the growth 
of the mastenl tip. Nevertheless, Saito 
et al^ noted no postnatal changes in 
the distance from the facial nerve to 
the sinus tympani. The relationship of 
the facial eznal tc this area of the 
hypotympanam and to the anterior 
annulus is relatively constant after 
birth.’ 

Knowledge ef the postnatal devel- 
opment of the chorda tympani is lim- 
ited. Nager and Proctor^ measured a 
range of distances from 1 to 11 mm (a 
mean of 5 mm) between the stylomas- 
toid foramer and the takeoff of the 
chorda tympzni from the facial nerve. 
Two percent »f the -ime, the origin of 
the chorda tympani was extratempo- 
ral. 

In 1982, Hause observed from sur- 
gical dissectien of skulls from infants 
from birth threugh 48 months of age 
that the facizl recess is adult size by 
24 months of age. Later that year, Su 
et al'^ measured the distance from the 
fallopian canal to the margin of the 


cartilaginous junction of the tympan- 
ic annulus at the level of the pyrami- 
dal eminence. No tendency for postna- 
tal growth was noted for the facial 
recess at this level. Failure of growth 
of the facial recess observed in this 
study is supported by the work of 
these investigators. 

The present observations of the lat- 
eral and posterior translation of the 
facial nerve and chorda tympani in 
relationship to the annular plane is 
supported by the work of Litton et al." 
The relationship of the facial nerve 
and chorda tympani to the posterior 
annulus when performing a facial 
recess approach is illustrated in Figs 1 
and 5. In the identification of the 
boundaries of the facial recess in both 
the child and the adult, one :s more 
likely to encounter the chorda tympa- 
ni before the posterior annulus in the 
inferior dissection, ie, at the level of 
the basal turn. In the superior dissec- 
tion, one is more likely to eneounter 
the posterior annulus before tke chor- 
da tympani due to the more posterior 
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and lateral relationship of the posteri- - 4 


or annulus to the chorda tympani. 
Analysis of the data for the facial 
recess at each of four levels in adults 


and children supports the hypothesis  '- 


that the facial recess does not undergo 
postnatal growth. Therefore, opening 
of the facia! recess should be no more 


hazardous in a child than in an adult. | 
The only limitations may be the size 
of the access to the area through the © 


mastoid and the acute angle created 
by an anteriorly located sigmoid 
sinus. 
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Surgically Confirmed Clinical Otosclerosis 


Among the Chinese 


Tsun-Sheng Huang, MD, Fei-Peng Lee, MD 


e We report herein on 163 cases of 
surgically confirmed otosclerosis among 
Chinese. Our results suggest significant 
racial differences between Chinese and 
whites in respect to the incidence of this 
disease, and the likelihood of a family 
history. Surgical and histopathological 
findings, while confirming otosclerosis 
identical to that experienced in whites, 
suggest that generally the disease is mild- 
er among Chinese. The sex ratio, age 
range, and bilateral involvement, on the 
other hand, were discovered to be basi- 
cally similar between the two races. A 
detailed description is given of the post- 
auricular surgical technique used, and it is 
argued that it may be more suitable in 
cases where there is a small ear canal, 
since the results achieved (80% success 
rate) are comparable with other reports. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:538-544) 


tospongiosis, or otosclerosis, is a 
spongifying disease of the laby- 
rinthine capsule that, according to 
Guild,' causes fixation of the stapes in 
approximately 12% of the cases. In 
1735, Valsalva? was the first to 
describe this condition, and following 
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von Tróltsch's? introduction of the 
word “sclerosis” in 1881, Politzer* 
coined the term “otosclerosis” to 
describe this “primary disease of the 
bony labyrinthine capsule.” In 1953, 
Rosen: performed the first stapes 
mobilization in the treatment of this 
disease, while Shea* was the first to 
conduct a stapedectomy in 1958. 

Both histopathological and surgical 
literature have provided us with 
detailed documentation on this dis- 
ease among whites. To our knowledge, 
however, there have been no reports 
on histological otosclerosis among the 
Chinese, and detailed reports on sur- 
gically confirmed otosclerosis are 
extremely rare. 

Our intention herein is to record the 
authors’ experience of otosclerosis 
among the Chinese in Taiwan between 
December 1980 and November 1986, 
considering both the overall implica- 
tions and our findings in 163 surgical 
cases. Further studies on Mongoloid 
races are undoubtedly necessary 
before any valid conclusions can be 
made, but we hope this report will 
assist in that process. 


PATIENTS AND METHODS 


Between December 1980 and November 
1986, there were 163 stapedectomies per- 
formed by one of us (T.-S.H.) in 133 
patients suffering from stapedial otoscle- 
rosis. This figure represents approximate- 
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ly 0.85% of the total number of patients 
who attended Chang Gung Memorial Hos- 
pital, Taipei, Taiwan, with ear problems 
during the same period, and 1.13% of those 
with impaired hearing (Table 1). 

Otosclerosis was initially confirmed 
through an exploratory tympanotomy that 
was performed on all patients with a nor- 
mal eardrum, a conductive or mixed-type 
hearing loss with a considerable air-bone 
gap, and normally pneumatized mastoids. 
Among these suspected cases of otosclero- 
sis, 25 patients were excluded from this 
study: 20 having been discovered to have 
congenital anomalies of the ossicular 
chain; two, congenital cholesteatomas; and 
three osteogenesis imperfecta. 

Although only 30 of the patients under- 
went a bilateral operation, there were 118 
cases (88.776) of bilateral otosclerosis. 
Among the remainder of the patients, ten 
had normal hearing in the contralateral 
ear, and five had a sensorineural hearing 
loss. Among the 163 affected ears, 75 were 
in the left and 88 were in the right. There 
were 52 males and 81 females with an age 
distribution between 11 and 71 years. The 
males ranged in age from 11 to 62 years, 
with a mean of 39 years; the females 
ranged in age from 14 to 71 years, with a 
mean of 41 years (Fig 1). Among the total 
series of 133 patients, 20 (15% ) represented 
cases of juvenile otosclerosis, ie, hearing 
became impaired before age 18 years. None 
of the patients in our series had a family 
history of otosclerosis. 

There was a considerable variance in the 
duration of the symptoms before surgical 
treatment, ranging from less than one year 
to more than 20 years; the mean duration 
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1980-198: 9 (10) 1134 . 1832 2646 

| 1981-1982 -2 (26) 673 1646 1924 
1982-1983 20 (22) 838 1663 2313 
1983-1984 Z3 (44) 914 1649 2132 

| 1984-1985 25 (30 1271 2491 3177 
1985-1986 24 (30) 1292 2545 3270 
Total (%)§ 123 (163) 6122 (2.1) 11826 (1.13) 15 462 (0.85) 
“Indicates number of e: rs-affected. 
TWith or withoet tinnitus 


tExternal ear problems »xoluded. 


Tabie *.—Th= Incidence of Otosclerosis at Chang Gung Memorial Hospital, 
Taipei, Taiwan, Between 1980 and 1986 


No. of 
Outpatients With 


Year, No. »f Patients Normal Eardrum but No. of Outpatients 
December to With @tasclerosis With Hearing With Hearing Total No. of 
November (Ears) * Impairmentt Impairmentt Ear Problems 





























§Percentage is relative © the number of patients with otosclerosis. 


sale Patient 


Female Patient 


1 14 * 10 8B 6 4 2 0 0 2 4 6 8 10 12 14 16 18 20 22 24 





Fig *.—4Age diswibutionof patients with otosclerosis. Horizontal line of data indicates rumber of 
patients. 


was 6.8 vears. The age at which a loss of 
hearing began averaged 33.8 years, with a 
range of 10 to €9 years. 

Preoperative air-comduction tests re- 
vealed the valwe: for -he majority to lie 
between 50 and 59 dB, with 5) ears between 
50 and 59 dB, arx 53 ears between 60 and 69 
dB. 

Findings from preoperative air-bone gap 
data showed 54sears be-ween 20 and 29 dB 
and 57 ears beween 39 and 39 dB. There 
was a mixed-tyoe hear ng loss in 143 ears 
(87.7% ), while = minor-ty of 20 ears had a 
pure conductive hearing loss. A total of 28 
ears (5.8% ) eximbited a Carhart notch. 

A speech dise-iminat»on test was carried 
out preoperatively on © ears. The results 
showed 78 ears with 9€75» to 100% speech 
discrimination scores (SDSs); 14 ears with 
80% to 89%; ome ear with 44%, one ear 
with 40%, and »ne ear with 36%. Tympa- 
nogram results ;howed a preponderance of 
types A and As with @ ears classified as 


type A; 82, type As; nine, type B; eight, type 
AD; two, type C; and one ear unclassifiable. 
There was no response among the 120 ears 
on which an acoustic reflex test was con- 
ducted. 

Tinnitus was a common accompanying 
symptom among about 90% or 147 ears, 
and there was a history of vertigo in 12 
cases (11%). All patients described herein 
were followed up for a minimum of six 
months through audiogram documenta- 
tion. 


SURGICAL TECHNIQUE 


The operations in this series were per- 
formed exclusively using general anesthe- 
sia, without controlled hypotension, but 
with a local subcutaneous injection of pro- 
caine hydrochloride-epinephrine. A post- 
auricular approach was used because the 
external ear canal in the Chinese seems, on 
average, smaller than that found in West- 
ern races, therefore rendering a standard 
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much more difficult. 

Following the reflection of the retroauri- 
cular skin and soft tissue, a self-retaining 
retractor was applied. The posterior half of 
the osseous meatal skin was transected 
through the vascular strip, approximately 
0.2 to 0.3 em meaiul to the level of the bony 
cortex, and a retractor was applied to push 
the lateral portion of the meatal skin for- 


ward. The tympanomeatal flap was then - 
elevated from the tympanic sulcus and re- - 


flected forward, and the stapes was exposed 
by drilling the posteriosuperior bony over- 
hang of the osseous meatal wall. 

In cases where the chorda tympani 
interfered with the surgical field, it was 
divided at the exit point of the nerve from 
the external ear canal and reapproximated 
on completion of the operation. Where 
there was no interference, the chorda tym- 
pani was retracted forward with the tym- 
panomeatal flap. 

Having confirmed a case of stapedial 
otosclerosis and examined the pathologic 
findings of the stapes, a measurement was 
taken from the footplate of the stapes to 
the incus. A routine stapedectomy was 
then performed, the prosthesis implanted, 
and the mobility of the ossicular chain 
tested. A wide range of prostheses were 
used in this series, including Schuknecht 
and McGee’s Teflon wire piston; Teflon 
piston; Schuknecht’s Gelfoam wire piston; 
Trapeze ribbon loop, and total ossicular 
replacement prosthesis of Plasti-Pore (in 
eight cases where damage to the long 
process of the incus necessitated replace- 
ment from the oval window to the malleus, 
these were mostly among our earlier 
cases). The use of such a wide variety of 
prostheses was practically required, rather 
than preferred, since the availability of 
prostheses in Taiwan is unreliable, as sta- 
pedectomies are relatively rare. Currently, 
however, we routinely use a Teflon piston 
or a Teflon wire piston. 

Following completion of the procedure, 
the tympanomeatal flap was replaced and 
a polymeric silicone sheet (Silastic), about 
the size of the eardrum, was placed outside 
the eardrum and the ear canal was packed 
with a physiological saline-soaked gelatin 
sponge. A cotton ball was placed outside 
the ear canal and the retroauricular wound 
closed, after which an ear dressing was 
applied. The operation was usually com- 
pleted within 20 to 30 minutes, a time that 
compares favorably with the standard 
intrameatal approach. The stitches were 
removed one week later and the hearing 
was tested after one month, when the 
packing was removed. 

Where possible, a small fenestra stape- 
dectomy was the method of choice, other- 
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Fig 2.—Stapedectomy, retroauricular ap- 
proach. 


wise a partial or total stapedectomy was 
performed, during which the easily remov- 
able bone was extracted. Throughout this 
series Robinson’s principle’ of “removing 
only that part of the footplate which comes 
out easily” was strictly adhered to. Situa- 
tions in which a total stapedectomy was 
performed included when the use of a 
nipper to remove the thicker crura resulted 
in the accidental removal of the whole 
stapes, when the oval window niche was 
too small, and when the anterior or poste- 
rior portions of the footplate were move- 
able. 

After reconstruction with a prosthesis, 
the oval window was sealed off by wrap- 
ping it in subcutaneous adipose tissue or 
areolar fascia tissue taken from the opera- 
tion wound. In total or partial stapedecto- 
mies, however, where the holes were 
larger, the windows were covered with 
compressed fascia on which the prosthesis 
was then placed (Fig 2). 


FOOTPLATE MACROPATHOLOGY 
AND MICROPATHOLOGY 


Morrison? identified the gross 
pathology of stapedial otosclerosis by 
four main classifications. Type 1 is an 
early lesion, with at least half the 
footplate being thin; in type 2 there is 
involvement of the whole footplate 
but it ean still be scored, fractured, 
and removed; type 3 shows notable 
thickening, although the diseased 
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Fig 3.—Stapes specimen from patient with progressive conductive hearing impairment shows 
nonotosclerotic thickening of crura (hematoxylin-eosin, original magnification X66). 


footplate can still be visually differen- 
tiated from the margins of the oval 
window niche; and type 4 is oblitera- 
tive, the bone being continuous with 
the otic capsule and the crura being 
grossly involved. 

The majority of the cases in our 
series, ie, 134 ears (80.7%), were of 
either types 1 or 2, with the only 
macroscopically visible part of the 
stapes being the footplate fixed 
around the annular ligament; there 
was either no thickening with a par- 
tial or total central bluish discolor- 
ation, or diffuse thickening without 
central bluish discoloration. Twenty- 
nine of the cases were type 3, in which 
the stapes could be seen fixed around 
the annular ligament of the footplate, 
which was visibly much thicker than 
normal. 

It can therefore be seen that the 
majority of cases of otosclerosis are 
found to be in the same category, both 
in our series and in other relevant 


literature, that is Morrison’s types 1. 


and 2, and the rim type noted by 
Smyth and Hassard.’ It was unusual, 
however, that we found no oblitera- 
tive-type otosclerosis. 

In our material there were no exam- 
ples of type 4, and no noticeable oto- 
spongiotic focus was found in the fis- 
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sula ante fenestram, anterior to the 
stapedial footplate, which is consid- 
ered to be the usual site of erigin in 
otosclerosis. Furthermore, no positive 
findings for Schwartze’s sign were 
encountered clinically. Grossly the 
focus appeared to be mature and inac- 
tive in most cases, apparently con- 
fined to the stapes footplate, thus 
suggesting the stapedial footplate 
may have been the primary focus of 
the otosclerosis, although other 
authorities suggest that otosclerosis 
arises from the stapedial footplate in 
only about 5% to 12% of the cases.'”° 

Among the 98 specimens that 
underwent a histopathological exami- 
nation (the vast majority of which 
consisted of only small portions of the 
stapes), an otosclerotic focus was dis- 
covered in only eight specimens, all of 
which displayed mature, inactive 
otosclerotic involvement. The speci- 
mens displayed a mild degree of 
increased marrow space and vascular- 
ity, and a reddish stain, with the 
exception of four specimens that 
showed a light bluish stain and higher 
capillarization, evidencing a relatively 
immature, active focus (Figs 3 to 6). It 
is most interesting to note that no 
otosclerotic focus was discovered in 
removed heads or crura. 
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Fig 4.—Lett, Inactive case of otosclerosis demonstrates woven pattern in anterior footplate (hematoxylin-eosin, original 
magnification X165). Right, Same view shown under polarized light. Note woven pattern. 


RESULTS 


Our results are based on a mini- 
mum follow-wp period of six months. 
This was considered adequate because 
of the findings of Ginsberg et al" in 
which results were sastained over fol- 
low-up periocs of be-ween six months 
and six years: 

Results are reported according to 
three separate criteria for evaluation, 
as originally suggested by Chandler 
and Rodriguez-Torro’: percentage 
imprevement, ie, any improvement in 
the air-conduetion level (criterion 1); 
closure to within 10 dB (criterion 2); 
and the change in bone conduction 
only (eriterior 3) (Table 2). Our ratio- 
nale behind reporting results while 
using the same criteria as Chandler 
and Rodrigue--Torro is that Taiwan 
faces a similar probiem to that dis- 
cussed in thei- article, ie, the inade- 
quate operative experience of sur- 
geons qualifie to perform stapedec- 
tomies. 

Overall, excluding enly three cases 
unavailable for follow-up, 80% of our 
results were successful (superior and 
good) (Table 3) Such results, although 
clearly poorer than the 90% to 95% 
Success rates reported by authors 
with large series such as Smyth et al,’ 
Shea," Hough,* and others, *" com- 
pare favorably with those reported by 
Chandler and Rodriguez-Torro.? In- 
deed, our results are considerably bet- 
ter than the latter if our earlier cases, 





Fr: m 
" z e iy ae j & 
f TEE T C Tee : 
133752. ie o. ~E 
à pis o^ a <3 -Yee ET a ^ 
} EE dc crm miedo peo 
LN PM ZA *. "s. 
u [T u i a v.v te J - ! 





v "os ~ w -og um T A 

Ur. Eai "t x; =. 
SEN 

Pee et eS fae 


Fig 5.—Anterior footplate in this relatively active case of otosclerosis shows both increased 
cellularity and vascularity (hematoxylin-eosin, original magnification X 165). 


which reflect our inexperience, are 
excluded. 

No significant difference in results 
was evidenced between partial, total, 
or small fenestra procedures; more- 
over, the tissue seal and type of pros- 
thesis used—the latter most frequent- 
ly being 4 mm in length—also had no 
effect on results. 

Both preoperative and postopera- 
tive SDSs were recorded in 75 ears. 
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The majority (56 ears) had an SDS of 
90% both before and after surgery. 
Among the remainder, five ears 
recorded an SDS of 80% to 88% before 


and after surgery; two ears had preop- __ 


erative SDSs of approximately 88%, 
which increased to 100% after sur- 
gery; two went from an SDS of 88% to 
92%; one from 88% to 96%; one from 
84% to 100%; one from 40% to 50%; 
and one from 44% to 48%. The most 
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Fig 6. — Left, Part of footplate, in case of active otosclerosis, shows increased cellularity of osteocyte in grand substance 
and osteoblasts in perivascular channels, low-power view (hematoxylin-eosin, original magnification X330). Right, 
High-power view, note osteocyte (long arrow) and osteoblast (short arrow) (hematoxylin-eosin, original magnification 


X660). 


= dramatic increase, meanwhile, was 
.. from an SDS of 36% before surgery to 


96% after surgery. In four ears, SDSs 


. worsened after surgery, with one ear 
. decreasing from 96% preoperatively 
9 to 60% postoperatively, one from 92% 


. to 24%, one from 100% to 88%, and 


. one from 100% to 60%. 


Considering results among the 28 


A ears displaying a Carhart notch, 
_ which were reported according to cri- 
= terion 2 only, 11 cases were superior; 


ten, good; four, fair; two, poor; and 


one, a failure. 


Tinnitus was recorded in a total of 


= 147 ears. The condition disappeared 

= completely after surgery in 60 ears 
(40.8% ); there was a decrease in tinni- 
. tus among 45 ears (30.6% ); and in 42 


E 


ears, 15 of which had no tinnitus 
either before or after surgery, symp- 
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LS 7 


E 


PM 


toms remained the same. In only one 


* . ease did tinnitus develop after sur- 
«gery. 


With reference to vertigo, symp- 


toms disappeared after surgery in all 


of the 12 patients with a history of it. 


_ There were 12 patients with no histo- 


m^ 


Ew" i 


E 
A 


Se 
; 


. ry of vertigo who evidenced transient 


vertigo immediately after surgery. 
As to the effects of the surgical 
| technique employed on the sensation 


. . of taste, for the most part it was not 






— osa affected, despite the occa- 
sional necessity of having to divide 
. and reapproximate the chorda tympa- 









Criterion 1,1 
% Improvement 





Result 





Table 2.— Criteria for Evaluating Results * 


Criterion 2+ 


Superior 100 (Overclosure) AC = Preoperative bone conduction = 11-dB gain 

80-99 AC within 1-10 dB No change or 1-10-dB gain 
eg 60-79 AC within 11-20 dB 1-10-dB drop 
NO 0- i AC within 21-30 dB 11-20-dB drop 








Criterion 3§ 


* This table is adapted from Chandler and Rodriguez-Torro. '? 


tAny improvement in air-conduction (AC) level. 


Closure to within 10 dB of preoperative bone conduction. 


SChanges in bone conduction only. 


able 3. — Overall Results * 


Criterion 1, — 
No.(9?69) . 
57 (35.6) | 


Result 


Criterion 2, 
. No. (%) 
57 (35.6) 


Criterion 3, 
No. (96) 





67 (41.9) 
17 (10.6) 
16 (10.0) 
3 (1.9) 
160 (100) 


* See Table 2 for explanation of the criteria. 


Fair 


. Failure 
Total 


ni during the procedure. Thus, among 
the majority (49 of 69 ears), taste was 
totally unaffected; in 11 patients there 
was a temporary loss of taste that was 
recovered after approximately three 
months; in three patients there was a 
mild taste disturbance, and in six 
patients there was a lasting taste dis- 
turbance. 
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37 (23.1) 
104 (65.0) 
16 (10.0) 
2 (1.3) 
1 (0.6) 
160 (100) 


62 (38.8) 
20 (12.5) 
17 (10.6) 
4 (2.5) 
160 (100) 


FAILURES AND COMPLICATIONS 


In this series there were a total of 
three cases (1.8% ) in which bone con- 
duction became worse after surgery, 
the worst case resulting in a 35-dB 
drop in bone conduction; none of the 
cases resulted in a dead ear. Although 
we encountered no obliterative oto- 
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sclerosis, all of the three above-men- 
tioned cases were :ype 3 otosclerosis 
in which the footplate is thickened, 
thus rendemng th» procedure more 
difficult. In ene case c? worsened post- 
operative bene conduction, the at- 
tempt to remove the crura accidental- 
ly resulted in totzl removal of the 
footplate, amd thus probably injured 
the membra-ous labyrinth, resulting 
in a deterioration ir hearing. Another 
case was caused by -he footplate sink- 
ing and becoming a floating footplate 
during a partial s;apedectomy; the 
remaining csse cannot be accounted 
for. 

Other situations encountered that 
rendered the operative procedure 
more problematic were when there 
was no prostiesis of a suitable length 
available or when an overhanging 
facial nerve caused as to make a hole 
that was too small, in some instances, 
to enable the prosthesis to function 
smoothly. In some cases, particularly 
of type 3, a similar situation occurred 
with the intreduction of a piston for 
which functien was hindered by our 
inability to create a large enough hole 
for it. This preblem has since been 
solved by employing a microdrill. In 
earlier cases, we wer» hindered by the 
inavailability of a suitable prosthe- 
Sis. 

Several complications were re- 
vealed in this series, although none of 
the more serious trpes, such as a 
perilymph fistula, perilymph gusher, 
facial palsy, or persistent stapedial 
artery. 

In four cases, the tympanic mem- 
brane was torn during surgery and 
was repaired simultaneously with fas- 
cia. In one case, secretory otitis devel- 
oped after surgery owing to dysfunc- 
tion of the eustachian tube. The inser- 
tion of a venzlation tube, however, 
resulted in an improvement in hear- 
ing. Hearing became worse in one case 
where otitis media developed several 
months after revision. 

A tetal of eizht cases were revised 
With results, -eported according to 
criterion 2 only three cases were con- 
sidered successful (ie, one overclosure 
and two closed to-within 10 dB); three, 
fair, with a ight improvement in 
hearing; and two were classified as 
failures. 


COMMENT 
Our data would indicate that the 


incidence of surgically confirmed | 


otosclerosis is virtually identical 
among Chinese and Japanese, but 
much lower than among whites. Thus, 
our series evidenced 1.13% of those 
treated for impaired hearing as hav- 
ing clinical otosclerosis (Table 1), 
compared with 50% among whites as 
reported by Nager, and 1.1% among 
Japanese as recorded by Kanzaki.? 
Indeed, Robinson? suggested the dis- 
ease was rare among Chinese, Caw- 
thorne? considered it rare among 
Mongoloid races, and Choa made the 
same assumption about the Chinese in 
Taiwan as quoted by Altman et al.” 
Whether these figures exactly repre- 
sent the overall incidence of otosclero- 
sis among Chinese is debatable; there 
is no question, however, that our 
series evidences a definite racial dif- 
ference. 

As regards the presence of a family 
history, our study once again leads us 
to conclude that there is a definite 
racial difference in this respect. 
Among data for whites, a family his- 
tory is shown for approximately 50% 
of the cases," while in our series, 
apart from the three cases of osteo- 
genesis imperfecta, there was no evi- 
dence of a family history. In the afore- 
mentioned three cases, a definite fam- 
ily history was supported by blue 
sclerae, impaired hearing, and brittle 
bones, evidenced by frequent fracture. 
In one case, ossicular discontinuity 
resulted following fracture of the 
anterior and posterior crura, with 
nonfixation of the footplate. 

The extent of bilateral involvement, 
as with the sex ratio, would appear to 
be the same between Chinese and 
whites; our series evidencing about 
9075 bilateral involvement and ap- 
proximately a 2:1 female predomi- 
nance. The age range also seems to be 
similar between the two races, with 
the most frequent age category in our 
series being between 20 and 49 years 
for the males, and 20 and 59 years for 
the females. For whites, both Guild! 
and Nager discovered the highest 
incidence to be between 30 and 49 and 
30 and 50 years, respectively, and 
Ginsberg et al? recorded 50 to 59 
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years as the most frequent age catego- 
ry. 

In terms of the gross pathological 
findings, it is interesting to note that 
we found neither otospongiotic imma- 
ture focus in the site of predilection 
before the oval window niche nor any 
obliterative otosclerosis. Indeed, this 
finding was contradictory to expecta- 
tions since the high proportion of 
mixed-type deafness, which, in a few 
cases, was associated with vertigo, 
and which we clinically suspected to 
be otosclerosis with endolymphatic 
hydrops (Meniere’s syndrome), led us 
to assume we were seeing cochlear oto- 
sclerosis in its active stages./*? How- 
ever, we can but speculate about this 
until it is clarified by future temporal 
bone histopathological studys. 

Results of histopathological studies 
on the few available specimens also 
revealed no large otospongiotic foci 
and no active otosclerotic foci on the 
stapes head or crura. Thus, the extent 
of the disease was revealed to be far 
milder than that reported by Lind- 
say,? Derlacki and Anson," Wolff and 
Bellucci,” and others, * all of whom 
reported very active foci in the foot- 
plate. This is further supported by the 
fact that 80.7% of our series were 
rim-type otosclerosis, compared with 
64% as reported by Smyth and Has- 
sard.’ Therefore, although both histo- 
pathological and surgical findings in 
our series confirmed otosclerosis in 
Chinese identical to that among 
whites, there are strong indications 
that the disease is generally milder 
among Chinese. 

It is immediately apparent from our. 
results that the postauricular ap- 
proach used in this series is not only 
as quick as a standard stapedectomy 
but also produces comparable results. 
Indeed, we would suggest that since 
our results show there to be only a few 
patients with long-term adverse 
effects on taste, this technique should 
be considered as an alternative and 
preferable procedure where there is a 
small ear canal. 

Our initial experience with this pro- 
cedure, however, which was pursued 
on the basis of the Hippocratic princi- 
ple “To help or at least to do no 
harm,” would lead us to support 
Schuknecht's? statement that "Stape- 
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dectomy is a technically difficult 
operative procedure, the success of 


= which is directly related to the skills 


of the surgeon." Indeed, our results 
reflect our lack of technical sophisti- 
cation in the earlier cases. 
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Ultrastructure of Contralaterally 
Projecting Vestibular Efferent Neurons 


in the Cat 


mpm Tem Com eon 


Mickael J. Parker, MB; Michael J. Lyon, PhD; Richard R. Gacek, MD 


e Numerous reports have demon- 
stra ed that -rimary vestibular afferent 
axoms terminztesn the vicinity of centrally 
located vestit jlar efterent (VE) neurons. 
The goal of ts study was to morphologi- 
cally demonst-ate contact of primary ves- 
tibular afferer-s directly on the soma of 
contalaterally projecting VE neurons, as 
well as develbpp a quantitative descrip- 
tion of these neurons. à right vestibular 
neursctomy was performed in three 
young adult c-ts followed up three days 
later by the placemen! of horseradish 
peroxidase int» the left vestibule. Labeled 
cont alateral «right) VE neurons were 
examined in a tramsmission electron 
micrescope fer degenerating synaptic 
profes contacting the soma. Ultrastruc- 
tural characteristics cf VE neurons, 
including nuciear size volume fraction of 
intracellular omganelles, number of synap- 
tic profiles, and cellular shape, were 
quantitatively =nalyzed. No degenerating 
synaotic proles were observed on 
labelsd VE soma, although degenerating 
axons were -resent nearby. Statistical 
analysis of vo ame fractien data of the VE 
neurons suggest: a ccntinuum of a single 
subp 2pulation of cells rather than multiple 
subpopulations. 

(Asch Otolaryngol Head Neck Surg 
1988 114:545-549) 


ee vestibular efferent (E) sys- 
tem has been known to =xist for 
more than 25 years.! Initial imvestiga- 
tions employed anterograde axonal 
degeneration techniques exploring 
lesions in the brain stem of the cat 
Subsequent studies have elzborated 
on the VE system using histoehemical 
techniques localizing acetylcholines- 
terase activity,’ and, more -ecently, 
using immunocytochemical tech- 
niques.‘ Although these stuelies in- 
creased our knowledge of the VE sys- 
tem, they did not provide infoc mation 
concerning the ultrastructur* of the 
VE neuron. The development »f retro- 
grade tracer techniques has made pos- 
sible a description of the cation, 
size, and number of the VE cell 
bodies.^^ Recently, anterograce label- 
ing techniques have demorstrated 
vestibular nerve afferent axcns syn- 
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apsing on dendrites in the vicinity of 
labeled VE cells in the albino rat,’ 
suggesting the existence of a mono- 
synaptic feedback mechanism be- 
tween the peripheral and central ves- 
tibular systems. In addition, other 
studies have suggested the existence 
of subgroups of VE neurons that may 
differentially innervate the peripher- 
al end organs.*'^ 

This study was undertaken to deter- 
mine if primary vestibular afferent 
axons synapse with the soma of con- 
tralateral projecting VE neurons and 
if subpopulations of VE neurons exist. 
A right-sided vestibular neurectomy 
was performed on young adult cats, 
followed three days later by the place- 
ment of horseradish peroxidase into 
the left vestibule. The ultrastructure 
of labeled VE neurons from the right 
brain stem was then quantitatively 
studied. No degenerating afferent 
synaptic profiles (SP) were identified 
on the soma of contralaterally pro- 
jecting VE neurons. In addition, the 
VE neurons examined represent a sin- 
gle neuronal subpopulation. 


MATERIALS AND METHODS 


In this study, three cats aged 6 to 10 
months (weighing 2.8 to 3.5 kg) were 
obtained from the State University of New 
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Fig 1.— Schematic representation of contralaterally projecting vestibular efferent neuron at 
electron microscopic level. Invaginated nucleus, a few closely grouped synaptic profiles on cell 





membrane, and nuclear inclusion body are shown. Orientation of neuron within excised trapezoid 
is maintained. D indicates dorsal; L, lateral (see also Fig 2). 


York-Health Science Center animal colo- 
ny. Four additional experimental animals 
were not used in this study because of 
either anesthetic death or unsuccessful 
labeling of VE neurons. The animals were 
anesthetized with intramuscular ketamine 
hydrochloride (0.75 mL) and intravenous 
pentobarbital sodium (30 mg/kg). Using a 
ventral incision, the right internal audito- 
ry canal was entered and the vestibular 
nerve and ganglion (superior and inferior 
divisions) were excised after separation 
from the facial and cochlear nerves. 

The animals were anesthetized after 72 
hours and the contralateral (left) vestibule 
was opened using similar techniques. The 
terminal branches of the superior division 
of the vestibular nerve were traumatized 
and the vestibule was packed with an ab- 
sorbable gelatin sponge (Gelfoam) satu- 
rated with 50% horseradish peroxidase 
(Sigma type VI) in saline. The animals were 
reanesthetized 18 to 20 hours later and 
killed by intracardiac perfusion. After 
clamping the descending aorta and cannu- 
lating the ascending aorta, the circulatory 
system was flushed with Ringer's solution 
(250 mL at 37°C) driven by gravity, fol- 
lowed by 500 mL of 0.1 mol/L of sodium 
= cacodylate buffer containing 1% parafor- 
maldehyde, 3.5% glutaraldehyde, and 3% 
dextrose with 0.034 g/L of calcium chloride 
at 37°C (pH, 7.2). An additional 500 mL of 


the same fixative was perfused at a temper- 
ature of 4°C, driven by a peristaltic pump. 
Total perfusion time with the double alde- 
hyde fixative was limited to one hour. 


Tissue Preparation 


The brain stem was removed and the 
region lateral to the abducens nucleus and 
medioventral to the lateral vestibular 
nucleus was trimmed to a 2 X 2-mm block. 
The block was placed into the same buffer 
with 3.5% glutaraldehyde for three hours 
at room temperature, rinsed several times 
in the same buffer, and transverse sections 
were cut at 60 um on a vibratome. 

Sections were reacted for horseradish 
peroxidase according to the method of 
Malmgren and Olsson." After the sections 
had reacted, the ones containing labeled 
cells were trimmed into the shape of a 
trapezoid to maintain orientation (longest 
vertical leg was the lateral side; the longest 
horizontal leg was the ventral side; Fig 1). 
The trapezoids were rinsed in buffer, 
placed into 1% osmium tetroxide for one 
hour, washed in sodium maleate buffer 
(pH, 6.0), stained en bloc," dehydrated in a 
graded alcohol series, and embedded in 
Spurr’s embedding medium. Ultrathin sec- 
tions were cut, mounted onto single slotted 
(1X2 mm) copper grids covered with a 
plastic support film (Formvar), post- 
stained with uranyl acetate-lead citrate," 
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and examined in an electron microscope 
(JEOL 100-53). 


Analysis 


The periphery of the labeled cell soma 
were examined at magnifications of 8000 to 
20 000 for degenerating SP. Horizontal and 
vertical lines transecting the cell center 
were used to create four quadrants used in 
describing the orientation of the SP on the 
VE soma. Electron micrographs of three 
sections from each cell were taken at the 
level of the nucleus (one caudal, one ros- 
tral, and one through the nucleolus) and 
montages assembled (X20000) to deter- 
mine cell profile area and organelle volume 
fraction. Volume fraction was calculated 
for the nucleus, nucleolus, mitochondria, 
rough endoplasmic reticulum, polyribo- 
somes, lysosomes, and Golgi complex, 
using a randomly placed point-counting 
lattice made up of perpendicular lines at 
1-em intervals. The area of the cell, cyto- 
plasm, and nucleus (including nucleolus), 
as well as cellular eccentricity (e = [semi- 
major axis — semiminor axis |/semimajor 
axis)'* were calculated using a digitizer 
(Numonics 1224 x-y) interfaced to a com- 
puter (DEC PDP 11/73). 

The data from each of the three montages 
for each cell were averaged and analysis of 
variance performed. Significant differ- 
ences between cells were established as a 
probability of P < .05. Homogeneity of 
variance was tested and confirmed using 
Levene’s technique.^'^ All multiple com- 
parisons were done using Scheffe's test.!^" 
K-means cluster analysis was also per- 
formed in an attempt to define subpopula- 
tions of neurons. This is a method of parti- 
tioning a set of items (in this case, neurons) 
into subgroups based on some measure of 
similarity of the variables measured (in 
this example, volume fraction data). All 
statistical analysis was performed using 
BMDP Statistical Software Package.” 


RESULTS 


Labeled cells were distributed bilat- 
erally in the region lateral to the 
abducens nucleus and medioventral to 
the lateral vestibular nucleus; this 
finding was consistent with the 
results of others.5 Only cells that could 
be easily identified at the light micro- 
scopic level (heavily labeled with 
horseradish peroxidase) were ana- 
lyzed. However, sections containing 
two to three labeled cells at the light 
microscopic level typically contained 
ten to 15 cells at the electron micro- 
scopic level. A total of 30 contralater- 
ally labeled VE cells (ten from each 
animal) were examined. 
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Fig 3.—High«power electron micrograph of 
nucle= incluson body demonstrating its fibril- 


lar mazeup. Calibraticn bar indicates 1 um. 


In general, the cellular profiles 
examined wer- round to slightly oval 
and at times multipolar (Figs 1 and 2). 
However, dencri-ic processes were not 
often observed. The cross-sectional 
area for each cellular profile at the 
nuclear megion varied from 205 to 1034 
um? (mean [=SD], 548 + 178 um?) 
Cellular eccentricity (a measure of 
shape) fer eaci cellular profile at the 
nuclear gion varied from 0.85 to 0.32 
(mean, 0643; for example, an eccen- 
tricity of 0.85 equates to an ellipse of 
approximately 39°, while an eccen- 





E »* > Ea 
: 
249. 1^ n^ ue r 


Can - 
^y > 
» - S "^ $ 


A 
7 > 
^ 
- 


tricity of 0.32 equates to an ellipse of 
approximately 75°). 

The nucleus (mean area, 173 + 65 
um’) was usually centrally located, 
but at times was eccentric (Fig 2), 
possibly due to orientation at section- 
ing. Single or multiple invaginations 
of the nuclear membrane were found 
in 83% of the cells. At times the 
invaginations measured up to half the 
diameter of the nucleus. Nuclear 
bodies (Figs 2 and 3) occurred in 66% 
of the nuclear profiles. These con- 
sisted of fibrillar strands traversing a 
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Fig 2. —Electron micrograph of corresponding © 3 
labeled vestibular efferent neuron, illustrating Ba 
some of characteristic features of these neu- 
rons. Short arrow indicates nuclear invagina- - 
tion; long arrow, nuclear inclusion; asterisk, 
closely arranged synaptic profiles (see Fig 4); 

arrowheads, horseradish-peroxidase reaction - 

product; and calibration bar, 5 um. D» 
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portion of the nueleus and having no 
specific orientation. In one animal, a — — 
nuclear body was identified in all cel- M 
lular profiles, while only 50% of the F: 
cell profiles in the other two animals 
contained a nuclear body. l 
Volume fraction data indicate that 
the major ultrastructural components : 
were the nueleus (32.9% + 9.9%), E 
polyribosomes (13.2% + 5.695), mito- 3 
chondria (11.0% + 4.1%), rough en- 
doplasmie reticulum (7.1% + 3.6%), 
Golgi complex (5.3% + 2.8%), and l 
lysosomes (2.0% + 1.0%). d 
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Fig 4.—Electron micrograph showing typical clustered arrangement of the normal synaptic 
profiles (arrows) found contacting labeled vestibular efferent neuronal soma. Calibration bar 
indicates 1.5 um. 


Serial sections examined through- 
out the rostrocaudal axis of the 
labeled cell soma did not demonstrate 


= degenerating vestibular afferent SP 


on the soma or on proximal dendrites. 
However, degenerating axons were 
seen in the adjacent neuropile. The 
intact SP observed on the VE soma 
usually occurred in groups of two to 
three. These SP had no characteristic 
location (eg, medial or lateral) on the 
cell membrane. The SP were exam- 
ined at a relatively low magnification 
(X20 000; Fig 4), so that synaptic vesi- 
cle morphological findings were not 
quantitatively analyzed. However, the 
vesicles appeared round. The average 
number of intact SP per cell section 
examined was 2.6 + 1.9 

Statistical analysis of the volume 
fraction data, cell size, and cellular 
eccentricity indicated no significant 
differences between animals or within 
the entire population of cells exam- 
ined. In addition, K-means cluster 
analysis indicated a continuum of one 
type of neuron, instead of several sub- 
populations of neurons. 


COMMENT 


There is no definitive evidence of 
primary vestibular afferent SP on VE 
somata. Evidence of degenerating pri- 
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mary vestibular afferent axons con- 
tacting the VE soma would demon- 
strate the existence of a VE monosyn- 
aptic feedback loop. A recent study by 
White’ reported terminals of primary 
vestibular afferent fibers synapsing 
with dendritic profiles near VE neu- 
rons. In this study, no degenerating 
primary vestibular afferent SP were 
identified on contralaterally project- 
ing VE neurons. In addition, no degen- 
erating SP were identified on proxi- 
mal dendritic processes. However, the 
possibility exists that afferent axons 
may contact VE dendrites more dis- 
tally. 

The observation of a small number 
of intact SP randomly distributed in 
clusters of two to three on the soma 
suggests a possible interaction occur- 
ring between adjacent profiles. The 
SP appeared to contain predominant- 
ly round vesicles but were not quanti- 
tatively assessed. 

This study represents an ultra- 
structural description of VE neurons, 
using quantitative techniques. Vestib- 
ular efferent neurons are small cells 
characteristically round to oval, con- 
taining a centrally located nucleus 
having deep invaginations. Although 
nuclear invaginations were observed 
in 83% of cells, nuclear invaginations 
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in the remaining VE cells may have 
been missed because of the sampling 
techniques. 

Vestibular efferent neurons share 
some ultrastructural characteristics 
with other efferent labyrinthine neu- 
rons. Strutz and Bielenberg" provided 
a qualitative ultrastructural descrip- 
tion of auditory efferents from the 
superior olivary complex in the guinea 
pig. Their description of relatively 
small neurons with a large nucleus 
and deep nuclear infoldings resembles 
VE neurons. White," in a preliminary 
report of olivocochlear efferent neu- 
rons and VE neurons in the albino rat, 
demonstrated similar features of 
deeply invaginated nucleus and few 
somatie synapses. When compared 
with a quantitative analysis of the 
superior vestibular nucleus commis- 
sural neurons (M.J.L., R.R.G., and 
J. P. Guyot, MD, oral communication, 
Aug 8, 1986), VE neurons seem to 
possess similar organelle content and 
nuclear invaginations. 

Nuclear bodies have been described 
in normal and pathologic cells? and 
have been reported in neural tissue." 
They are common in cases of cellular 
hyperactivity, whether physiological, 
hormonal, drug-induced, viral, or 
tumoral? The presence of nuclear 
bodies in VE neurons has not been 
previously described. Although nucle- 
ar bodies were observed in 66% of VE 
neurons, our sampling techniques 
may have missed some of the sections 
containing the nuclear body in the 
remaining neurons. Nuclear bodies in 
VE neurons may reflect a change in 
VE neuron activity or be the result of 
recent vestibular system stimulation 
or trauma (ie, surgical manipula- 
tion). 

The existence of subpopulations of 
VE cells has been suggested by several 
authors using retrograde horserad- 
ish-peroxidase tracer techniques in 
the pigeon, the toadfish," and the 
cat.” In this study, VE neurons were 
examined from the region described 
by Gacek and Lyon.^ Analysis of vari- 
ances and K-mean cluster analysis 
failed to define any neuronal subpopu- 
lations. However, some variation did 
exist between cells that appear to 
represent a continuum of one neuro- 
nal cell type. This is likely since we 
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examined nly the contralaterally 
projecting V3 neurons and since pref- 
erential labe ing of the VE neurons to 
the superior-division sense organs 
may have sceurred because of the 
techniques esed for horseradish-per- 


oxidase application. 

The results of this study suggest 
that it is unlixely a monosynaptic loop 
exists from primary vestibular affer- 
ents to the soma of contralaterally 
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projecting VE of the pars superior. 
However, it does not completely rule 
out the possibility of a VE monosyn- 
aptic loop. The cell bodies of the ipsi- 
laterally projecting VE neurons, as 
well as VE of the inferior division of 
the vestibular nerve, represent two 
possibilities that have yet to be exam- 
ined. Furthermore, a slower loop 
formed by afferent contact on den- 
drites of VE neurons is possible. 
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Consistent findings of a deeply } 
invaginated nucleus, few somatic syn- : 


aptic profiles in groups of two to 
three, and the presence of nuclear 
bodies seem to be common character- 
istics of contralaterally projecting VE 
neurons. 
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The Temporal Approach to Impacted 


Lateral Orbital Wall Fractures 


Robert B. Stanley, Jr, MD, DDS 


e Impact forces centered over the lat- 
eral orbital rim may cause fracture dislo- 
cations of the frontal process of the zygo- 
ma and the orbital plate of the sphenoid 
bone. These two major components of the 
lateral orbital wall may be impacted sepa- 
rately or as a unit into the posterior orbit 
to cause severe injuries to the eyeball or 
optic nerve. These ophthalmic injuries 
may be worsened by attempts to manipu- 
late the bony fragments through the stan- 
dard periorbital incisions. A safer ap- 
proach is the temporal approach that 
exposes the entire lateral zygomatico- 


orbital region through a hemicoronal inci- 


sion. This allows for manipulation of the 
lateral wall fragments under direct visual- 
ization and without retraction pressure on 
the globe. This larger operation appears 
justified in selected cases by the reduced 
risks to an already compromised eyeball 
or optic nerve. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:550-553) 
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iB ines to the eyeball or optic 
nerve may occur at the time of 
fracture of the lateral orbital wall, or 
it may occur during surgical manipu- 
lation of the fracture fragments.'? 
The incidence of ophthalmic complica- 
tions increases if the greater wing of 
the sphenoid bone is involved, even if 
there is no direct evidence of injury to 
the globe or nerve. Although com- 
puted tomography serves as an excel- 
lent guide for relocation or removal of 
involved bone, reduction may necessi- 
tate the application of large amounts 
of rotational force to the fragments.* 
Additionally, if the fragments are 
impacted into the posterior orbit, 
excessive retraction pressure on an 
already traumatized globe may be 
required for visualization and manip- 
ulation of the fragments through the 
standard lateral brow and lower eye- 
lid incisions. 

A better approach to complex later- 
al orbital wall fractures complicated 
by ophthalmic injuries appears to be 
the temporal approach that has been 
described for use in elective craniofa- 
cial surgery.’ This approach gives wid- 
er access to the lateral zygomatico- 
orbital region than any other 
approach, despite not requiring any 
periorbital incisions. With this expo- 
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sure, we have found that impacted 
lateral wall fragments can be pulled 
away from the eyeball and optic nerve 
in a straight line rather than in a 
rotational fashion, and minimal, if 
any, retraction of the globe itself is 
required. Three patients are pre- 
sented to illustrate the use of this 
approach for reduction of severely 
impacted lateral orbital wall frac- 
tures with associated ophthalmic 
injuries. 
SURGICAL TECHNIQUE 


A hemicoronal incision is made extend- 
ing from the level of the crus helicis to a 
point just posterior to the hairline in the 
midline of the forehead (Fig 1, top). If a 
receeding hairline is present or antici- 
pated, the incision may be placed at a lower 
level and stopped in the area of the tempo- 
ral line. However, use of this alternate 
incision may limit subsequent flap retrac- 
tion and make direct visualization of the 
impacted fracture fragments more diffi- 
cult. The incision is carried through perios- 
teum above the temporal line and through 
superficial temporalis fascia below it. 
Next, a subperiosteal dissection is carried 
over the frontal bone to the superior orbit- 
al rim and a subfascial dissection over the 
temporalis muscle to the zygomatic arch 
and lateral orbital rim. These two tunnels 
are then connected by incising the conflu- 
ence of periosteum and fascia along the 
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Fig :.— Tc», Completed frontotemporal flap required for temporal approac . to impacted fracture (arrow) of lateral orbital 
wall. Dashed lines correspond to incision of temporalis fascia along lateral ormital rim and zygomatic arch. Elevation of flap in 
correct plane protects all branches of facial nerve (see text for details). Bott»m left, Impacted fragments are pulled laterally, 
with no pressure on globe or optic nerve. Bottom right, Fragments in reduced position. Temporalis muscle should then be 
reattached to reconstructed orbital rim and residual fibrous tissue along t«mporal line to maintain soft-tissue contour of 


temporal fcssa. 


tempora. line down to the level of the 
zygomatizofrontal suture line. Retraction 
of the frontotemporal flap at this time 
allows fer iden-ifieztion of the line of 
attachment of the underside of the tempo- 
ralis fasc a to the orbital rim and zygomat- 
ic arch. incision of tnis attachment from 
the zygomaticofrontzl suture line around 
tc the roet of the zygomatic process of the 
tempora! bone, fcllowed by a subperiosteal 


dissection over the arch, malar erinence, 
and lateral orbital rim, completes zhe flap 
elevation. Final exposure of the entre tem- 
poral surfaces of the zygoma and greater 
sphenoid wing is obtained by detac: ing the 
temporalis muscle from the anterier 4 to 5 
em of the temporal line and retrae ing the 
muscle posteriorly. The impacted bone 
fragments are then grasped securdy with 
a bone clamp and carefully manipulated 
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inte correct position (Fig 1, bottom left). 
Interosseous wiring or miniplate fixation 
can be used to maintain alignment of the 
fragments (Fig 1, bottom right). 


REPORT OF CASES 
CASE 1.—A 19-year-old man was trans- 


ferred to the Los Angeles County-Univer- 
sity of Southern California Medical Center 
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Fig 2.— Top, Preoperative computed tomo- 
graphic scan of patient 1 shows impaction of 
frontal process of left zygoma into orbit caus- 
ing proptosis of globe. Bottom, Postoperative 
scan shows excellent realignment of lateral 
orbital wall. 


two days following a motorcycle accident 
in which he suffered an impact to the left 
face and head. When examined by our 
ophthalmology service, he was found to 
have a visual acuity of 20/60 in the right 
eye with a full range of ocular motility. 
The left eye was firm and proptotic, and he 
had difficulty counting fingers at 5 ft. He 
had no medial or downward motility and 
his lateral gaze movement was only 20% of 
normal. Upward gaze movement was unre- 
stricted. The pupil was round and reactive 
to light, and there was no hyphema or 
corneal staining. Funduscopic examination 
revealed no retinal detachment, but diffuse 
retinal hemorrhage and edema were 
present in the temporal quadrants extend- 
ing over the macula. A choroidal rupture 
was seen in the center of this area, and 
mild vitreous hemorrhage was also noted. 
The optic dise had good color and sharp 
margins. 

A computed tomographic scan demon- 
strated near-total impaction of the frontal 
process of the zygoma into the orbit (Fig 
2). Reduction and fixation of the fragment 
was accomplished using the temporal 
approach. Repeated eye examination on 
postoperative day 4 revealed unrestricted 
ocular motility and visual acuity of 20/200. 
At this time the patient stated that he 
subjectively had poor vision in the left eye 
for many years prior to the accident. His 
visual acuity was unchanged when last 
seen three months following the injury. 

CASE 2.— A 20-year-old man was seen in 


Fig 3.— Top, Preoperative computed tomo- 


graphic scan of patient 2 reveals medial 
displacement of orbital plate cf left sphenoid 
bone into direct contact with globe. Bottom, 
Postoperative 
reduction. 


scan reveals satisfactory 





Fig 4.— Top, Preoperative computed tomo- 
graphic scan of patient 3 displays impaction of 
entire right lateral orbital wall with compromise 
of optic canal. Anterior clinoid process (arrow) 
has been fractured and dislocated posteriorly. 
Bottom, Postoperative scan displays reduc- 
tion of fragments and enlarged optic canal. 
Anterior clinoid process was left undisturbed. 








Fig 5.—Preoperative view of patient 3. Right eye is trapped in superolateral position. 


the emergency room following a motorcy- 
cle accident in which he suffered an impact 
to the left cheek. Periorbital ecchymosis 
and edema made evaluation of ocular 
motility difficult, but there appeared to be 
restriction of lateral movement. Subcon- 
junctival hemorrhage was present, but the 
pupil was round and reactive and fundus- 
copy revealed no abnormalities. Visual 
acuity was 20/15 in the right eye and 20/80 
in the left eye. Facial roentgenograms 
demonstrated what appeared to be a non- 
displaced left malar fracture. A 1-cm 
superficial laceration adjacent to the later- 
al canthus was repaired, and antibiotic 
therapy was started. 

Healing was uneventful but, two weeks 
following the injury, the patient com- 
plained of troublesome diplopia in all gaze 
fields. He was found to have a 50% restric- 
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tion of left lateral movement. A computed 
tomographic scan demonstrated posterior 
displacement of the frontal process of the 
zygoma and medial rotation of the orbital 
plate of the greater wing of the sphenoid 
into actual contact with the globe (Fig 3). 
Both fragments were reduced and wired 
into place through the temporal approach. 
When seen 18 months later, the patient 
had persistent diplopia with all extreme 
gaze movements, but he was felt clinically 
to have only a very mild limitation in left 
superior and lateral gaze. This appeared to 
be due to a paresis rather than mechanical 
restriction. His visual acuity was 20/25 in 
the left eye. 

CasE 3.—A 20-year-old man was seen 
five days following a motor vehicle acci- 
dent in which he suffered an impact to the 
right face and frontal region. He was 


Orbital Wall Fractures— Stanley 





Fig 6.— Top, Postoperative view of patient 3 
at six weeks in forward gaze position. Bottom, 
Adduction of right sye has returned, although 
recovery was incomplete. 


reported to have been combative in the 
emergency room and his right pupil was 
described as oval shaped and nonreactive. 
When transferre: to our facility, he was 
noted te have normal vision in the left eye, 
but no light perce»tion in the right eye. His 
funduseopic examination was normal, but 
the eye was fixec in an upward and out- 
ward position. A computed tomographic 
scan demonstrated medial and posterior 
impaction of the entire lateral orbital wall 
with compromise of the superior orbital 
fissure, optic camal, and middle cranial 
fossa (Fig 4). 

Two attempts t» take the patient to the 
operating room w*re unsuccessful because 
the patient left the ward both times to eat 
on the morning of surgery. He then left the 
hospital, but returned two weeks later 
requesting repair of his fractures. The 
right lateral orbit! wall was retruded, but 
the malar eminence was only slightly less 
prominent than tie left one. The eye was 
still without light »erception and remained 
fixed in an upward and outward position 
(Fig 5). Surgery was performed 31 days 
following the inwry and consisted of 
reduction and fixation of the lateral wall 
fracture through -he temporal approach. 
Because of the larg» gaps between the bony 
fragments, mobilization was accomplished 
without difficulty even at this late date. 
Gentle retraction »n the tip of the tempo- 
ral lobe of the b. ain allowed for direct 
visualization of the optic nerve, which 
appeared to be intact. The eye was noted to 
have returned to = more normal forward- 


gaze position when the postoperative ede- 
ma resolved, and movement in all &elds of 
gaze had returned six weeks following sur- 
gery (Fig 6). Surprisingly, the patient also 
had light perception in the eye and could 
discern hand movements immedia:ely in 
front of his face. 


COMMENT 


The lateral orbital wall extends 
from the orbital rim to the optic 
canal. For the most part, the anterior 
third of its length is formed by the 
frontal process of the zygoma and the 
posterior two thirds by the greater 
wing of the sphenoid. Each of these 
bones contributes to the system of 
vertical and horizontal craniofacial 
buttresses that surround and protect 
the intraorbital and intracrania! con- 
tents from impact forces direeted at 
the middle third of the face.: Unfortu- 
nately, any impact centered over the 
lateral orbital rim must be absorbed 
by a relatively weak sphenotemporal 
buttress formed by the frontal process 
of the zygoma, greater wing of the 
sphenoid, and squamous portion of 
the temporal bone. If the ability of 
this buttress to absorb an impact 
force is exceeded, fracture disloca- 
tions of the lateral orbital wall will 
result, frequently accompanied by 
injuries to the structures within the 
orbit, superior orbital fissure, and 
optic canal. As with all facial frac- 
tures, the pattern of these latera! wall 
injuries will be determined by the 
interaction of multiple factors, inelud- 
ing strength of the external force 
applied, direction of the force, and 
exact point of impact.? 

We have observed three distinct 
types of impacted fractures involving 
the two major components of the lat- 
eral orbital wall. In type I, the stout 
frontal process of the zygoma is frac- 
tured free from the body and im- 
pacted into the orbit between the 
globe and the greater wing cf the 
sphenoid (Fig 2). In type II, not cnly is 
the frontal process fractured free 
from the zygoma, but also the thin 
orbital plate of the greater wing is 
separated from the posterior exten- 
sion of the sphenoid bone. The frontal 
process is dislocated into the temporal 
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fossa and the sphenoid fragment may 
be rotated into the orbit as a “blow- 
in" type fracture (Fig 3). In type III, 
both components of the lateral wall 
are impacted as an intact unit toward 
the superior orbital fissure and optic 
canal, with possible intrusion into the 
middle cranial fossa (Fig 4). 

Each of the three types of impacted 
lateral wall fractures may occur as an 
isolated injury or in combination with 
zygomaticomaxillary and frontal bone 
fractures. Severe ophthalmic injuries 
may accompany any of these fraeture 
dislocations, and attempted reduction 
of the impacted fragments carries the 
risk of worsening rather than improv- 
ing visual function. Although this risk 
can never be eliminated, it can be 
minimized by manipulating the frag- 
ments through a lateral or indirect 
temporal approach to the orbit rather 
than the frontal or direct transorbital 
approach. Therefore, the increased 
operative time and more extensive 
surgical dissection required for the 
temporal approach to impacted later- 
al orbital wall fractures appear justi- 
fied in selected cases complicated by 
ophthalmic injuries. 
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Necrotizing Otitis Externa due to 


Aspergillus in an Immunocompetent Patient 


Michael Cunningham, MD; Victor L. Yu, MD; Joseph Turner, MD; Hugh Curtin, MD 


e An 85-year-old, nondiabetic man is 
described with necrotizing (malignant) 
otitis externa. The patient developed 
facial nerve paralysis in the presence of a 
progressive cellulitis and chondritis of the 
external auditory meatus. Destruction of 
the bony meatus and mastoid and obliter- 
ation of normal soft-tissue planes at the 
skull base were documented by com- 
puted tomographic scans. Aspergillus 
fumigatus was isolated from the external 
meatus and deep tissue specimens. Fun- 
gal invasion of bone and soft tissue was 
confirmed histopathologically. Pseudo- 
monas aeruginosa was never isolated. 
This case is unusual from both the stand- 
point of etiology and host susceptibility in 
that the patient had no apparent underly- 
ing disease. Amphotericin B and rifampin 
therapy following radical mastoidectomy 
halted the progression of disease. Finally, 
this case illustrates the pitfalls of empiric 
antibacterial therapy for necrotizing otitis 
externa without cultural confirmation of 
the etiologic agent. 

(Arch Otolaryngo! Head Neck Surg 
1988;114:554-556) 


i risas (malignant) otitis ex- 
terna is an infection occurring 
in elderly diabetics caused by Pseudo- 
monas aeruginosa. The disease is 
characterized by inflammation of the 
external auditory meatus with patchy 
necrosis of surrounding cartilage and 
bone and extension along subtemporal 
fat planes. The following report 
depicts a case of necrotizing otitis 
externa, unusual from both the stand- 
point of host susceptibility and etio- 
logic agent. 


REPORT OF A CASE 


An 85-year-old man presented with a 
several-week history of right ear otalgia 
and otorrhea. He had complained of simi- 
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lar symptoms in years past and had been 
treated symptomatically with topical anti- 
biotic-steroid drop preparations. He 
reported having suffered “broken ear- 
drums” during his military service. Pro- 
gressive hearing loss, without tinnitus or 
vertigo, had been ongoing over the past 15 
years. His medical history included con- 
gestive heart failure, gouty arthritis, and 
urinary tract infection secondary to pros- 
tatic hypertrophy. He had no history of 
diabetes mellitus. 

Otologic examination demonstrated a 
normal left external and middle ear with 
the exception of a small, dry, central perfo- 
ration of the tympanic membrane. The 
right external auditory meatus, in con- 
trast, was edematous and erythematous 
and a mucopurulent exudate was present. 
The right tympanic membrane appeared 
thickened and hyperemic with a large, 
central perforation. Granulation tissue 
extended through this perforation from 
the middle ear space. No periauricular 
tenderness was noted. 

Oral penicillin V potassium, topical anti- 
biotic-steroid drops, and a one-week course 
of oral methylprednisolone were adminis- 
tered. Despite four weeks of antibiotic 
therapy, his symptoms progressed. He 
began to experience headache in the right 
temporoparietal area. He became lethar- 
gic, anorexic, and lost weight. Right peri- 
auricular tenderness developed, especially 
in the area of the temporomandibular 
joint. Neurologic examination was nor- 
mal. 

Computed tomography (CT) of the head 
and temporal bones revealed abnormali- 
ties localized to the right external and 
middle ear (Fig 1). Soft-tissue density was 
present within the external ear canal and 
Prussak’s space, and the margins of the 
osseous ear canal, particularly the anterior 
aspect adjacent to the temporomandibular 
joint, appeared irregular. A biopsy speci- 
men of granulation tissue from the right 
middle ear revealed chronic inflammation. 
Culture of the exudate yielded small num- 
bers of Staphylococcus epidermidis and 
Corynebacterium in addition to Aspergillus 
species. Results of laboratory studies were 
as follows: white blood cell count, 
24.2 X 10°/L (24 200/mm/), with 0.77 (77%) 
polymorphonuclear leukocytes and 0.06 
(6%) band cell forms; erythrocyte sedi- 
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mentation rate, 77 mm/h; serum urea 
nitrogen, 12.1 mmol/L (34 mg/dL); creati- 
nine, 76.25 umol/L (1.0 mg/dL); and calcu- 
lated creatinine clearance, 0.600 mL/s (36 
mL/min). Repeated fasting serum glucose 
determinations were normal. Urinalysis 
showed no glycosuria. Audiologic evalua- 
tion revealed a moderate sensorineural 
hearing loss on the left side and a severe 
mixed conductive and sensorineural hear- 
ing loss on the right side. 

Given this presentation, consistent with 
necrotizing otitis externa, piperacillin 
sodium and gentamicin sulfate were 
administered empirically despite the fail- 
ure to culture P aeruginosa. After four 
weeks of parenteral antibiotic therapy, 
minimal symptomatic improvement was 
noted. The erythrocyte sedimentation rate 
increased to 123 mm/h. Repeated CT of the 
temporal bones demonstrated persistent 
soft-tissue densities within the right exter- 
nal and middle ear; definite erosion of the 
anterior wall of the osseous external canal 
extending toward the temporomandibular 
joint was documented. Cultures of drain- 
age from the right ear consistently yielded 
Aspergillus fumigatus. Antibiotic therapy 
was discontinued. 

Five days later, the patient acutely 
developed a right facial palsy associated 
with slurring of speech and mild dyspha- 
gia. Neurologic examination confirmed 
paresis of the right facial nerve; there were 
no additional cranial nerve deficits. The 
white blood cell count was 13.6 X 10°/L 
(13600/mm?), with 0.87 (87%) segmented 
neutrophils and 0.06 (6% ) band cell forms. 
The erythrocyte sedimentation rate was 77 
mm/h. Barium swallow was normal. Com- 
puted tomographic scan of the temporal 
bones again demonstrated erosive irregu- 
larity of the right osseous external audito- 
ry meatus. Erosion of the vertical portion 
of the fallopian canal and obliteration of 
the subtemporal fat planes beneath the 
right external auditory meatus in the area 
of the stylomastoid foramen were now 
evident (Fig 2). A gallium scan revealed 
increased uptake in the right temporal 
bone and temporomandibular joint consis- 
tent with osteomyelitis (Fig 3). Gentamicin 
sulfate and piperacillin sodium were rein- 
stituted. Biopsy specimens of skin from the 
right external auditory meatus and granu- 
lation tissue from the middle ear again 
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Fig 1.—Axial computed tomographic scan of 
temporal bones =t evel of external auditory 
canals. Soft-tissue densiy fills right auditory 
meatus. Erosion -f right anterior bony meatal 
wall is evident arrowhead) compared with 
intact left side (arraw). 


revealed chronic inflammation. Smears of 
drainage from tise right middle ear demon- 
strated numero-s branehing hyphae and 
inflammatory eells. Cultures yielded A 
fumigatus. Aerebic, anaerobic, and myco- 
bacterial cultures were otherwise unre- 
vealing. 

The right facial nerve paresis progressed 
to frank paralysis over the next week, 
despite antibiotic therapy. The erythrocyte 
sedimentation tate rose to 101 mm/h. 
Nerve conducti@n studies performed 72 
hours after complete paralysis revealed no 
response to stinsulation of the right facial 
nerve. Electrommography revealed fibrilla- 
tions in all three rigat facial muscles 
tested; no motor units were observed. 

A right radica mastoidectomy was per- 
formed for débralement. biopsy, and facial 
nerve exploratien. The mastoid approach 
also improved the interpretation of the 
cultures by bypassing the auditory meatus; 
this minimized the possibility of contami- 
nation from organisms, including Aspergil- 
lus, which might be colorizing the external 
meatus. Necrotie bone was removed from 
the bony extermal auditory meatus and 
mastoid, includimg the entire length of the 
vertical facial canal from the second genu 
to the styloma--oid foramen. The right 
facial nerve appeared atrophic and did not 
respond to intraoperative direct stimula- 
tion. Multiple bene hiopsy specimens 
revealed granulatien tissue with necrosis 
and calcificatiom Branching, septated fun- 
gal hyphae were present within bone (Fig 
4). Cultures yieded heavy growth of A 
fumigatus. 

Amphotericin 3 treatment (1 mg/kg/d) 
was begun. Despite beuts of azotemia 
treated with hydration and interruptions 
of therapy, 1500 z of amphotericin B was 
administered over a five-week period. The 
patient's otorrhes and facial paralysis per- 





Fig 2.—Computed tomographic scan of temporal bones and skull base after five weeks of 
antipseudomonal antibiotic therapy. Left, Note erosion of right vertical facial nerve canal 
(arrowhead) in comparison with intact bony auditory meatus and facial nerve canal on left side 
(arrow). Right, Note obliteration of subtemporal planes around and between right mastoid tip and 
styloid process (large arrowheads) Contrast this appearance with normal fat tissue density 
surrounding these same bony landmarks on left side (small arrowheads). 





Fig 3.—Gallium scan taken at the seme time as Fig 2. Arrows highlight increased uptake in right 
temporal bone and temporomandibular joint. 





Fig 4.—Biopsy specimen from mastoid demonstrating bony invasion of fungal hyphae. Culture 
yielded Aspergillus fumigatus. 
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sisted; however, his periauricular pain and 
tenderness resolved. Aspergillus disap- 
peared from the right external auditory 
meatus and mastoid cavity cultures. The 
erythrocyte sedimentation rate decreased 
to 63 mm/h midtherapy, and was 46 mm/h 
at completion. 

Three weeks after termination of 
amphotericin B therapy the patient noted 
recurrence of periauricular discomfort and 
headache. The erythrocyte sedimentation 
rate had risen to 125 mm/h. Amphotericin 
B therapy (1 mg/kg/d) was restarted. 
Rifampin (600 mg orally twice a day for 
seven days, then 600 mg orally daily there- 
after) was added. Amphotericin B (1000 g) 
was administered over three weeks. The 
patient refused further therapy because of 
gastrointestinal intolerance to the drug. 
The erythrocyte sedimentation rate re- 
mained elevated at 106 mm/h. 

Nine months after therapy the patient 
complained of mild headache but no peri- 
auricular discomfort. His facial paralysis 
remained unchanged. The right mastoid 
cavity contained mucopurulent debris. Cul- 
ture revealed no Aspergillus. His erythro- 
cyte sedimentation rate remained elevated 
at 96 mm/h. He refused additional proce- 
dures or therapy. He eventually died at 
home of congestive heart failure. Permis- 
sion for autopsy was refused. 


COMMENT 


Necrotizing otitis externa is charac- 
terized by progressive cellulitis, chon- 
dritis, and osteomyelitis of the ear 
canal and skull base.'? Presenting fea- 
tures include severe otalgia, otorrhea, 
and an inflamed auditory meatus. 
Progression through bone as osteomy- 
elitis and extension along the subtem- 
poral skull base as fasciitis may result 
in unilateral paresis or paralysis of 
the seventh nerve. This was seen in 
our patient with facial nerve involve- 
ment both in the fallopian canal and 
at the stylomastoid foramen. There is 
a notable morbidity and mortality 
from intracranial inflammatory and 
vascular complications. 

The pathogen in virtually all cases 
of necrotizing otitis externa is P aeru- 
ginosa. In a literature review of cases 
of necrotizing otitis externa totaling 
262 patients, 99.2% were due to P 
aeruginosa.‘ In this patient, since the 
clinical and radiologic findings were 
so typical of necrotizing otitis exter- 
na, prolonged antipseudomonal anti- 
bacterial agent therapy was adminis- 
tered by the attending physician 


despite the failure to culture P aerugi- 
nosa. 

Although Aspergillus has been 
implicated in acute and chronic otitis 
externa, it is also known to be an 
occasional commensal of the external 
ear As a result, the isolation of the 
Aspergillus from the ear of this 
patient was initially unappreciated by 
the attending physician and antifun- 
gal therapy was delayed. Given the 
patient's deterioration on parenteral 
antipseudomonal antibiotic agents 
and the questioned significance of the 
isolation of Aspergillus, a mastoid 
approach for biopsy and culture was 
deliberately undertaken so as to avoid 
contamination by commensal organ- 
isms in the external auditory meatus. 
Histopathologic examination of bone 
from the meatus and mastoid revealed 
the presence of invasive branching, 
septate, hyphae, and culture con- 
firmed the presence of A fumigatus. 

Only one case of necrotizing otitis 
externa due to A fumigatus has previ- 
ously been reported, this in a 68- 
year-old leukemic man with granulo- 
cytopenia who survived with ampho- 
tericin B therapy and recovery of his 
bone marrow.* Our case is thus unique 
not only in terms of the etiology, but 
also in our patient's lack of apparent 
predisposition to necrotizing otitis 
externa. Most patients with necro- 
tizing otitis externa have been elderly 
individuals with insulin-dependent 
diabetes mellitus.'* This patient was 
85 years old, but had no evidence of 
diabetes mellitus or immunosuppres- 
sive illness. 

Amphotericin B therapy resulted in 
symptomatic improvement, eradica- 
tion of fungus from the external audi- 
tory meatus and mastoid cultures, and 
a decline in the erythrocyte sedimen- 
tation rate from 101 to 46 mm/h. No 
further cranial nerve paralyses or 
intracranial complications developed. 
Rifampin was administered concomi- 
tantly based on previously published 
in vitro findings! and an anecdotal 
case report of sino-orbital aspergillo- 
sis responding to combined amphoter- 
icin B and rifampin therapy. 
Although a clear-cut cure was not 
achieved as evidenced by his recur- 
rence of headache and reelevation of 
erythrocyte sedimentation rate fol- 
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lowing discontinuation of antifungal 
therapy, the patient's long-term sur- 
vival is noteworthy. 

A case of necrotizing otitis externa 
due to A fumigatus is reported in an 
elderly gentleman with neither diabe- 
tes mellitus nor immunosuppression. 
The progression of disease was halted 
by the administration of intravenous 
amphotericin B and oral rifampin fol- 
lowing radical mastoidectomy. Given 
the apparent increasing frequency of 
invasive aspergillosis in the immuno- 
suppressed host, otolaryngologists 
should be aware that this fungus can 
also cause necrotizing otitis externa in 
addition to sino-orbital disease.” 
Management principles developed in 
the treatment of invasive Aspergillus 
of the paranasal sinuses appear appli- 
cable to necrotizing otitis externa. 

Finally, given this experience, 
empiric antipseudomonal therapy for 
necrotizing otitis externa is clearly 
inappropriate; cultural confirmation 
of the etiologic agent must be made 
before long-term antimicrobial thera- 
py is initiated. 


We thank Eugene Myers, MD, for his critical 
review of this manuscript. 
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Autotransplantation of Parathyroid Tissue 
Into Sternocleidomastoid Muscle 


Matthew J. Lando, MB; Larry A. Hoover, MD; Lionel Zuckerbraun, MD; David Goodman, MD 


€ Four cases-of secendary hyperpara- 
thyroidism were treated by total parathy- 
rcidectomy with autetransplantation into 
the sternocieidomastoid muscie. These 
tctal parathyrcidecte y patients are pre- 
sented to demenstrate the reliability of 
parathyroid autotransplantation into the 
sternocleidomastoid muscle. Our tech- 
nique is described in de:ail, and all proce- 
dures were successful. In one case, the 
petient was found, in retrospect, to have 
an adenoma in the transplanted parathy- 
ro:d tissue. When the patient developed 
graft-dependent hypercalcemia, a portion 
of the graft was easily excised under local 
anesthesia and the patient became nor- 
mecalcemic. Parathyroid tissue should be 
trensplanted into the sternocleidomas- 
toid muscle rather than other sites 
because of easy accessibility, one opera- 
tive site, less graft ischemia, a low inci- 
dence of infection, anc a high success 
rate due to excellent bleod supply. 

(Arch Otolaryngo! Head Neck Surg 
1988;114:557-560) 
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pads a autotransplantation of 
parathyroid tissue prevents the 
problems associated with permanent 
hypocalcemia. In 1892, von Eiselberg' 
performed the first autotransplanta- 
tion of parathyroid glands by trans- 
planting half of the thyroid (with the 
parathyroid glands) between fascia 
and peritoneum in cats. The animals 
did well with removal of the second 
half of the thyroid, but then ded of 
tetany with removal of the graft. In 
1896, Vassale and Generali? demon- 
strated that removal of the parathy- 
roid glands alone resulted in tetany, 
and Camus,’ in 1905, performed the 
first isolated parathyroid grafts in 
rabbits. In 1906, Halstead‘ began work 
on parathyroid transplantation in 
dogs, and demonstrated that less than 
one autotransplanted gland could pre- 
vent tetany. 





Patient No. / 


Sex/Age, y Symptoms/ Signs 





1/M/43 Pruritus, ectopic calcification, 
renal osteodystrophy 
2/M/42 Renal osteodystrophy 
3F/48 Renal osteodystrophy 
4F/68 Weakness, cramping, resal 


osteodystrophy 





* Maintained at this level by dialysis. 
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Table 1.—Preoperative Patient Data 


Preoperative Calcium Preoperative Parathyroid 
Level, mmol/L 





A wide variety of transplantation 
sites have been employed. Because of 
excellent blood supply, vascular 
organs such as the spleen and kidney 
were attractive sites, but these sites 
were complicated with bleeding and 
hematoma formation. In recent times, 
transplantation has been confined to 
muscle because of easy accessibility 
and excellent graft survival. Wells et 
al’ have demonstrated convincing evi- 
dence of graft function in the forearm 
muscle transplantation site. Trans- 
plantation in the forearm is widely 
used and has been advocated because 
selective parathyroid hormone (PTH) 
levels in each forearm can be obtained 
and graft-dependent hypercalcemia 
can be corrected under local anesthe- 
sia. Transplantation into the sterno- 
cleidomastoid muscle was first advo- 
cated by Lahey,’ and has been used by 





Hormone Levels, 
ng/L (pg/mL) 











(mg/dL) * 









2.49 (10.0) 1200 
2.99 (12.0) 30 000 
2.87 (11.5) 23 000 
2.74 (11.0) 4250 
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Fig 1.—Diagram of transplantation pockets with autotransplanted parathyroid gland. SCM 


indicates sternocleidomastoid. 


Fig 2.—Histologic section of resected parathyroid adenoma and sternocleidomastoid muscle 
fibers. 
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Muscle Closed 
With Chromic 
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others, including Cutler and Zollin- 
ger.’ In recent times, the sternocleido- 
mastoid site has been criticized 
because there can be no selective 
determination of graft function and 
the claim that removal of graft with 
local anesthesia is difficult. Most 
authors recommend parathyroid au- 
totransplantation into the forearm." 
We believe the sternocleidomastoid 
muscle is the optimal site for trans- 
plantation. 


REPORT OF CASES 


Four patients with chronic renal failure 
and secondary hyperparathyroidism un- 
derwent total parathyroidectomy and 
autografting of a portion of one parathy- 
roid gland into the sternocleidomastoid 
muscle (Table 1). 

CASE 1.—A 43-year-old man with sar- 
coidosis and progressive renal failure was 
operated on. At the time of surgery, the 
patient had required hemodialysis for 
three years, and had pruritus, ectopic cal- 
cification, and renal osteodystrophy. Pre- 
operative calcium levels were maintained 
at approximately 2.49 mmol/L (10.0 mg/ 
dL) with dialysis. His C-terminal PTH 
level was 1200 ng/L (1200 pg/mL). At 
exploration, the patient had four large 
parathyroid glands, with a pathologic 
diagnosis of hyperplasia. 

CasE 2.—A 42-year-old man was seen 
with chronic renal failure secondary to 
polycystic kidney disease. At the time of 
surgery, the patient had required hemodi- 
alysis for three years, and had renal osteo- 
dystrophy. Preoperative calcium levels 
were maintained at approximately 2.99 
mmol/L (12 mg/dL), and C-terminal PTH 
levels were elevated to greater than 30000 
ng/L (30000 pg/mL). At exploration, four 
large parathyroid glands were found, and 
the pathologic diagnosis was hyperplasia. 

CASE 3.—A 48-year-old woman was seen 
with chronic renal failure of uncertain 
etiology. At the time of surgery, the 
patient had required hemodialysis for 
three years, and had severe renal osteodys- 
trophy. Her C-terminal PTH level was 
23000 ng/L (23000 pg/mL), and her calci- 
um level was 2.87 mmol/L (11.5 mg/dL). At 
exploration, three large parathyroid 
glands were found in the neck and a fourth 
large parathyroid gland was found in the 
right anterosuperior mediastinum. The 
pathologic diagnosis was hyperplasia. 

Case 4.—A 68-year-old woman was seer 
with chronic renal failure secondary to 
analgesic abuse. At the time of surgery, the 
patient had required dialysis for 3? years, 
and had weakness, cramping, a calcium 
level consistently greater than 2.74 mmol/ 
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Immediate 






Postoperative 
Patient Cascium Level, 
No. mmol/L (mg/dL) 


2 1.75 (7.0) 
3 1.57 (6.3) 
1.57 (6.3) 





L (11 mg/L , and a C-terminal PTH level 
of 4250 ng/L 4258 pg/mL). At exploration, 
four enlargel parathyroid glands were 
found, with the right inferior gland being 
the largest. a frezen section of the right 
inferior para bwreid gland revealed hyper- 
plasia, and the gland was transplanted. 
The final pataalozic d:agnosis was hyper- 
plasia, excep* for the right inferior gland, 
which was suzgestive ef an adenoma. 


METHODS 


A standarc horizontal incision is made 
appreximatel- 4 em zbove the clavicles, 
preferably im a ratural skin erease. The 
imcision is carriec threugh the platysma, 
and skin flaps are developed superior to 
the level cf the midthyroid cartilage and 
inferior to th= clavicle. The midline cervi- 
cal fascia is ened, the strap muscles are 
retracted, anc cissection is carried down to 
the retrothysoid space. When the first 
hyperplastic parathyroid gland is found, a 
small biopsy s performed and sent to the 
pathologist for “rozen section. The remain- 
ing gland is left in situ with its blood 
supply intact. The remaining parathyroid 
glands are loeatec, excised, and a portion 
cf each is sent for frozen section, while the 
rest are crvopreserved for possible future 
autotranspiarcstien. A longitudinal inci- 
sion is made in she sternocleidomastoid 
fascia at the Bral extent of the incision, 
and two intramuseular pockets, 1.5 cm long 
by 1 em deep are created bluntly. When 
the pathologist cenfirms the identity of 
parathyroid tsue the ürst gland is ampu- 
tated from its Slowed supply. The gland is 
sharply divid-c into mm squares and 
equal amcun s are immediately trans- 
planted into tae peckets (Fig 1). The mus- 
cie packets ar» each clesed with a simple 
stitch of ehrom® suture, and the sites are 
each marked v ich a metallic hemoclip. The 
tetal extraeor»crea] time of the autograft 
is approximately 15 s. 


RESULTS 


CASE L— Postoperatively, the cal- 
cium leve! @epped to a low of 1.37 
mmol/L .£ mg/dL). The patient 
received calc vm supplementation for 


Table 2.—Postoperative Patient Data 


Current Calcium Level, 
mmol/L (mg/dL) 


1 1.37 (5.5) 2.22 (8.9) 4.5 
4 












Postoperative 
Follow-up, y 






2.47 (9.9) 
2.12 (8.5) 
2.49 (10.0) 2 









six months. Four and one half years 
postoperatively, the patient is asymp- 
tomatie, requires no calcium supple- 
mentation, and has a calcium level of 
2.22 mmol/L (8.9 mg/dL). 

Case 2.— Postoperatively, the calci- 
um level dropped to a low of 1.75 


mmol/L (7 mg/dL). The patient 
received calcium supplementation for 
five months. Four years postopera- 
tively, the patient is asymptomatic, 
requires no calcium supplementation, 
and has a calcium level of 2.47 mmol/ 
L (9.9 mg/dL). 

CASE 3.— Postoperatively, the calci- 
um level dropped to a low of 1.57 
mmol/L (6.3 mg/dL). The patient 
received calcium supplementation for 
two months. Two years postoperative- 
ly, the patient is asymptomatic, 
requires no calcium supplementation, 
and has a calcium level of 2.12 mmol/ 
L (8.5 mg/dL). 

CasE 4.— Postoperatively, the calci- 
um level dropped to a low of 1.62 
mmol/L (6.5 mg/dL) and the patient 
received calcium supplementation for 
five months. The patient had resolu- 
tion of her symptoms and normal 
calcium levels for 18 months, at which 
time she underwent a suecessful 
cadaveric renal transplant. The 
patient’s calcium levels began to rise 
almost immediately, and reached a 
level of 2.89 mmol/L (11.6 mg/dL) 
three months postoperatively. The 
hypercalcemia was thought to be sec- 
ondary to autonomously functioning 
transplanted parathyroid tissue. Us- 
ing local anesthesia, a platysmal flap 
was elevated over the right sternoclei- 
domastoid muscle, and one of the 
transplantation pockets (50% of the 
graft) was excised. The pathologic 
diagnosis was muscle and parathyroid 
adenoma (Fig 2). Postoperatively, her 
calcium levels have dropped to 
approximately 2.49 mmol/L (10 mg/ 
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Table 3.—Advantages of 
Sternocleidomastoid Muscle 
Autotransplantation 








One operative site 

Less graft ischemic time 

Excellent blood supply and low incidence of 
infection 

Graft-dependent hypercalcemia can be 

corrected under local anesthesia 







dL) and have remained at this level 
for 22 months. 


COMMENT 


All four cases demonstrate excel- 
lent graft take as well as resolution of 
symptoms and elevated calcium levels 
with total parathyroidectomy and 
autotransplantation into the sterno- 
cleidomastoid muscle. None of the 
patients required long-term calcium 
supplementation (Table 2). Patient 4 | 
demonstrates the difficulty of differ- 
entiating parathyroid hyperplasia j 
from adenoma. In such cases, the sur- g 
geon’s evaluation of the relative size 4 
of the glands is most important,'?^ 
and  autotransplantation of the 
largest gland is not recommended. 
This patient demonstrates that, if 
graft-dependent hypercalcemia devel- 
ops, resection of a portion of the graft 2 
at the sternocleidomastoid site can 
easily be accomplished under local 
anesthesia. 

Autografting of parathyroid tissue 
has many clinical applications. Nu- 
merous authors, beginning with Hal- 
stead,’ have advocated autotransplan- 
tation of any accidentally devitalized 
or dissected parathyroid glands dur- 
ing thyroid surgery. We have found 
this very useful. Autotransplantation 
of parathyroid tissue during total thy- 
roidectomy for cancer surgery is regu- 
larly employed, but intentionally dis- 
secting parathyroid glands for auto- 
transplantation during thyroid sur- 
gery should be discouraged. 

Autografting of parathyroid tissue 
is performed in this series for second- 
ary hyperparathyroidism. There is 
debate regarding the superiority of 
this procedure over the more tradi- 
tional subtótal parathyroidectomy. 
The major problems associated with 
parathyroid autotransplantation fol- 
lowing total parathyroidectomy are 
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graft failure and graft-dependent 
hypercalcemia. Autotransplantation 
of cryopreserved tissue has been suc- 
cessfully performed by Wells et al. 
We cryopreserve all excess tissue 
should our first graft fail. We present 
these cases not to advocate total para- 
thyroidectomy with autotransplanta- 
M tion for secondary hyperparathyroid- 
E ism in chronic renal failure (although 
.  . this is our treatment of choice), but to 
best demonstrate the reliability of 
|». parathyroid autotransplantation into 
—. A the sternocleidomastoid muscle. 
There are several advantages of 
using sternocleidomastoid muscle as 
the site of autotransplantation (Table 
3). The blood supply to the sterno- 
cleidomastoid muscle is excellent due 
to the close proximity of the external 
carotid artery. Avoiding a second 
operative site, such as the forearm, 
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preserves this area for a renal dialysis 
shunt, which is especially important 
in this patient population. One opera- 
tive site also facilitates immediate 
transplantation and minimizes graft 
ischemia. Autografting to a second 
site requires icing the parathyroid 
tissue while the second site is pre- 
pared, and the tissue spends a signifi- 
cantly longer period without blood 
supply, sometimes hours." 
Historically, autografting into the 
forearm was necessary to document 
graft function with selective PTH lev- 
els. Now that autografting into mus- 
cle has been established as a reliable 
means of restoring parathyroid func- 
tion, measurement of selective PTH 
levels is generally unnecessary. Via- 
bility of autografts is ultimately 
determined clinically, and on the basis 
of calcium levels. Some studies even 
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indicate that differential ratios of 
PTH between two forearms do not 
necessarily predict adequate function- 
ing. 

Autotransplantation of parathyroid 
tissue into the sternocleidomastoid 
muscle offers several advantages. 
Only one operative site is used. This 
results in less ischemic time for 
grafted tissue. The excellent blood 
supply of the sternocleidomastoid 
muscle encourages graft take and a 
low incidence of infection. All para- 
thyroid grafts were successful, and 
there were no wound infections in this 
series. Should a graft-dependent 
hypercalcemia develop, correction can 
be easily accomplished under local 
anesthesia. 


We wish to thank Gwynne Gloege, principal 
medical illustrator, UCLA. 


Dis 1986;8:43-50. 

12. Seyfer AE, Sigdestad JB, Hirata RM: Sur- 
gical considerations in hyperparathyroidism: 
Reappraisal of the need for multigland biopsy. 
Am J Surg 1976;122:338-340. 

13. McCall AR, Calandra D, Lawrence AM, et 
al: Parathyroid autotransplantation in 45 
patients with primary hyperparathyroidism: The 
role of thallium scanning. Surgery 1986;100:614- 
620. 

14. Wells SA, Glinnels JC, Gutman RA, et al: 
The successful transplantation of frozen para- 
thyroid tissue in man. Surgery 1977;81:86-90. 

15. Salander H, Tisell L: Latent hypoparathy- 
roidism in patients with autotransplanted para- 
thyroid glands. Am J Surg 1980;139:385-388. 

16. Mozes MF, Soper WD, Jonasson O, et al: 
Total parathyroidectomy and autotransplanta- 
tion in secondary hyperparathyroidism. Arch 
Surg 1980;115:378-384. 


Autotransplantation —Lando et al 


Multifocal Extraosseous Eosinophilic 
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^ UL VE m 76^ 


Granuloma of the Head and Neck 


Israel Green, MD; Albert J. Behar, MD; Eliahu Shanon, MD; Meir Gorsky, MD 


è Multifocal eosinophilic granuloma 
(Hand-Schüller-Christian disease) con- 
fined to soft tissues ir the head and neck 
region is described in a man, 32 years of 
age. The lesions were detected at varying 
time intervals within a period of 14 
months. They were located in the gingi- 
vae, the submaxillary salivary glands, the 
thyroid gland, and in the dermal lining of 
the external auditory meatus. Clinical, his- 
tologic, ultrasteuctural, and immunohisto- 
chemical findings are presented and dis- 
cussed. Some of these findings go along 
with the tenet that the typical proliferating 
histiocyte in eesinophilic granuloma is a 
pathologic Langerhans’ cell, or a close 
kindred to it. 

(Arch Otoiasyngol Head Neck Surg 
1988;1 14:56 1-553) 


osinophilie granuloma is a mono- 
focal or multifocal proliferation 
of a particular type of histiocyte, dif- 
ferent from the common macrophage 
capable of producing  tumorlike 
masses of newly formed infiltrating 
tissue, in which a varying amount of 
eosinophilic pelymorpvhonuclear leu- 
kecytes are also present. The nature 
of the process has remained obscure 
so far. A breakthrough in the problem 
of the histagenesis of the process 
occurred with the ultrastructural 
demonstration of Bimbeck's (Langer- 
hans' cell) granules in the proliferat- 
ing histiocytes. ^ Previously, ie, until 
1965, Birbeck' s granules had been con- 
sidered to be a specific ultrastructural 
marker of the eutaneeus Langerhans' 
cells. Subsequently, it was proposed 
that eosinophilie granuloma is proba- 
bly a proliferation of abnormal Lang- 
erhans' cells, and thet the lesion be 
termed "Langerhans cell granulo- 
ma." 
In the head and neck region, the 
osseous form of eosinephilic granulo- 
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ma often involves the calvarium, max- 
illa, mandible, and the temporal bone 
and its petrous portion.*'^ The soft- 
tissue variant may affect the external 
auditory canal, the middle ear, the 
gastrointestinal tract, lungs, lymph 
nodes, skin and mucous membranes, 
and, rarely, the parotid, thyroid, and 
thymus glands.: 

To the best of our knowledge, 
involvement of submaxillary salivary 
glands by eosinophilic granuloma, as 
in the present case, has not yet been 
reported. 


REPORT OF A CASE 


A 32-year-old man was referred to the 
department of otorhinolaryngology in May 
1983 because of a painless submandibular 
mass, which had progressively increased in 
size during the last eight months. Two 
months prior to admission, fine-needle 
aspiration cytologic findings had shown 
large, monomorphous histiocytic cells with 
serrated nuclei of benign appearance and a 
number of neutrophils and eosinophils, 
suggesting a granulomatoid inflammatory 
process (Fig 1). The patient hac com- 
plained of sore gums, and a biopsy had 
been taken from an erosion of the right 
lingual gingiva in the premolar area. His- 
tologic examination showed acute inflam- 
mation, and the presence of some histio- 
cytic cells. 

On admission, the patient’s general con- 
dition was excellent. The left submaxillary 
salivary gland was markedly enlarged 
(8 X 4 X 2 cm), firm, fixed, and nontender. 
The contralateral gland was moderately 
enlarged. Clear saliva was excreted bilat- 
erally from both Stensen’s and Wharton’s 
ducts. The right lobe of the thyroid gland 
was diffusely enlarged, with a soft, dis- 
crete nodule, palpable in its inferior pole. 
The left lobe was moderately enlarged as 
well. Mucosal erosions were observed on 
both the right and left lingual mand: bular 
gingivae. No other physical abnormalities 
were noted. The lung field appeared clear 
on radiologie examination. Scanning of the 
major salivary glands with technetium Te 
99m showed good concentration and crain- 
age, both in the parotid and in the sub max- 
illary glands. Scanning of the thyroid 
gland with technetium Te 99m showed 
diminished uptake in the right lobe. The 
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scan was of a patchy appearance in that 
lobe, and a discrete cold nodule was 
present in its inferior pole. Serum triiodo- 
thyronine, thyroxine, and thyroid-stimu- 
lating hormone, as well as routine labora- 
tory tests of blood and urine, were all 
within normal limits. 

A surgical excision of the left submaxil- 
lary gland was performed on June 16, 1983. 
Light microscopy examination of the 
excised mass showed typical eosinophilic 
granuloma. The fine-needle aspiration 
cytologic preparations and the histologic 
slides of the gingival biopsy specimen were 
then reexamined and the diagnosis of 
eosinophilic granuloma was established in 
both specimens. 

Several additional studies were con- 
ducted on the patient. Roentgenologic 
examinations of bone and scanning of the 
skeleton revealed no pathologic findings. 
Scanning of the liver and spleen were 
normal. 

The patient was reoperated on in July 
1983, and excision of the right submaxil- 
lary gland, as well as a right hemithy- 
roidectomy with isthmectomy, were per- 
formed. In both organs, histologic exami- 
nation showed eesinophilic granuloma. 

The postoperative course was uneventful 
and treatment with thyroxin was insti- 
tuted. In October 1983, additional biopsy 
specimens were obtained from swellings of 
the left and right mandibular gingivae and 
the adjacent bone tissue. Histologic exami- 
nation showed eosinophilic granuloma in 
the gingivae, but no involvement of bone. 
In May 1984, the patient was readmitted 
for severe bilateral pseudomonal otitis 
externa. A biopsy specimen from the skin 
lining of the left external auditory meatus 
showed eosinophilic granuloma. 

Again, a survey was conducted on the 
patient, including roentgenography of 
bones and scanning of the skeleton, liver, 
spleen, and thyroid, with negative results. 
It, therefore, appeared that the patient had 
a nonosseous multifocal eosinophilic gran- 
uloma (Hand-Schiiller-Christian disease) 
confined to the head and neck region. 

A course of chemotherapy consisting of 
vinblastine sulfate, 10 mg once in 14 days, 
together with prednisone, 75 mg/d, was 
started. At the time of preparation of this 
article (October 1986), the patient’s condi- 
tion was good. No signs of active disease 
could be observed. Chemotherapy is being 
continued, the dosage gradually being 
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Fig 1.—Fine-needle aspiration biopsy specimen of submaxillary sali- 
vary gland showing histiocytes with grooved nuclei and few eosinophilic 
polymorphonuclear leukocytes (Papanicolaou stain, X 1000). 





Fig 3.— Electron micrograph of eosinophilic granuloma in submaxillary 
gland with typical reniform (grooved, serrated) nuclei of histiocytes, 
characteristic also of Langerhans’ cells (uranyl acetate-lead citrate 
stain, X3000). Inset shows Birbeck's granules (X40 000). 
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Fig 2.—Eosinophilic granuloma of submaxillary gland. Masses of 
histiocytes and eosinophils are demonstrated (hematoxylin-eosin, 
X 100). Inset shows typical grooved (serrated) nuclei of histiocytes in 
eosinophilic granuloma (X400). 
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Fig 4.—Paraffin section of eosinophilic granuloma in submaxillary 
gland. Histiocytes with grooved nuclei are virtually all negative for 
lysozyme. Solitary positive-staining histiocyte has smooth contoured 
nucleus characteristic of common macrophage (immunoperoxidase 
procedure for demonstrating lysozyme, X400). 


tapered to the amount of 10 mg of vinblas- 
tine sulfate once in six weeks, and 20 mg/d 
of prednisone. 


HISTOLOGIC FINDINGS 


Paraffin-embedded sections from 
the gingiva, the submaxillary salivary 
glands, the right lobe of the thyroid, 
and the skin lining the external audi- 
tory meatus all showed a dense infil- 
tration by confluent circumscribed 
masses of histiocytes mixed with 
many eosinophilic polymorphonuclear 
leukocytes, some small lymphoid cells, 
and plasmacytes. The majority of his- 
tiocytes had a delicate eosinophilic 
cytoplasm with no evidence of phago- 


cytosis, and a grooved or serrated 
nucleus (Fig 2). Histiocytes with this 
type of nucleus showed intracytoplas- 
mic Birbeck’s granules on electron 
microscopy (Fig 3), which identified 
them as Langerhans’ histiocytes. 
With the immunoperoxidase tech- 
nique, these histiocytes showed nega- 
tive staining for a,-antitrypsin and 
a,-antichymotrypsin. On the other 
hand, rare histiocytic cells with a 
smooth-surfaced oval nucleus showed 
positive staining for three specific 
markers of the common phagocytic 
histiocyte (macrophagic), namely, a,- 
antitrypsin, a,-antichymotrypsin, and 
lysozyme (Fig 4). 
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Only occasional histiocytes with a 
grooved nucleus (Langerhans' histio- 
cytes) stained faintly positive for S100 
protein, which has been found to be a 
marker of Langerhans’ cells.” Curi- 
ously, ductal epithelium examined in 
the specimen obtained from the sali- 
vary glands showed strong positivity 
for S100 protein. An identical finding 
was observed by us on several occa- 
sions in sweat gland duct epithelium. 


COMMENT 


Eosinophilie granuloma is more 
common in males than in females, 
with a ratio of 3:2 to 2:1.%’'*? The 
majority of patients belong to the 
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pediatric age group, and, in a series of 
75 cases with multifocal disease, only 
15 patients had the onset after the age 
of 15.583 Oral iesions were re- 
corded in 20 (5%) of 600 cases of 
histiocytosis X in the Mayo Clinic, 
Rochester, Minn.” TLese presented as 
gingival swellings and ulcers, loose 
teeth, and periapical and periodontal 
lesions. Invelwement of parenchyma- 
tous organs in the head and neck 
region appears to be ~are. Eosinophil- 
ic granuloma of the tayroid gland has 
been reported by several authors.*!*!” 
Hypothyroidism, when it occurs, may 
not necessarily result from the lesion 
in the thyreid itseEF, but from an 
additional lesion causing impairment 
of the function of the hypothalamic- 
pituitary axis. Parotid and thymus 
gland imvolwement has also been 
reported. ^ Perusal of the literature 
has failed te disclose a report on 
eosinophilic granuloma in the sub- 
maxillary salivary glend. 

Prognosis :s excellent when bone 
alone is involved, but t carries a 40% 
mortality when both bone and soft 
tissues are affected, and a 50% mor- 
tality when differert tissues and 
organs are involved; the larger the 
number ef these, the graver the prog- 
nosis. Young age is also considered to 
carry a poor prognosis."/92** After 
the report of Basset and Turiaf in 
1965,' demonstrating 3irbeck's gran- 
ules in histweytes of pulmonary 
eosinophilic granulomz, other reports 
followed demenstrating the charac- 
teristic ultrastructural granules in all 
forms of the histiocytosis X syn- 
drome.* Other markers:shared by der- 
mal Langerhans cells and by the his- 
tiocytes of eosmephilic zranuloma are 
the following: the negative staining 
for lysozyme (for whiea the common 
macrophage stains strcngly positive), 
the marked degree of expression of 
membrane receptors for  Ia-like 
(HLA-DR) antigens,* the positive 
staining with the OKT-6 monoclonal 
antibody, * and the recent finding of 
positive staining for S160 protein.?:2*2 
All these support the assumption that 
the histioeyte in eosinophilic granulo- 
ma is not the commor macrophage, 
but the so-called Langerhans' histio- 
cyte, whieh, together wath the inter- 
digitating reticulum cel in thymus- 
dependent zones of lymmh nodes and 
the dendritic reticulum cell in the 
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mantle zone of lymph follicles and 
histiocytes in the lamina propria of 
the small intestine, constitute a dis- 
tinct family of histiocytic cells shar- 
ing specific morphologic, immunolog- 
ic, and histochemical markers, and 
are involved in ancillary activity for 
T-helper/inducer lymphocytes. 
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Squamous Cell Papilloma at the 
Tracheoesophageal Puncture Stoma 


Frank Papay, MD; Benjamin Wood, MD; Michael Coulson, DO 


e Over 140 tracheoesophageal punc- 
tures were performed at the Cleveland 
Clinic Foundation, Department of Otolar- 
yngology and Communicative Disorders 
over the last seven years. In all cases the 
Blom-Singer duckbill prosthesis was uti- 
lized for alaryngeal voice restoration. Of 
these patients, two examples were noted 
where squamous cell papilloma was found 
at the tracheoesophageal stoma site. The 
preoperative evaluation and surgical laser 
technique for surgical excision of the pap- 
illoma with postoperative care are 
described. The case reports of each of 
the patients that have been diagnosed as 
having squamous cell papilloma of the 
tracheoesophageal puncture site are 
reviewed. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:564-566) 


gius February 1980, tracheoeso- 
phageal punctures (TEP) were 
performed on over 140 total laryngec- 
tomy patients at the Cleveland Clinic 
Foundation, Department of Otolaryn- 
gology and Communicative Disorders. 
In all cases, the Blom-Singer duckbill 
prosthesis? was utilized for alaryn- 
geal voice restoration. The clear 
majority of all surgical procedures for 
alaryngeal voice restoration were 
accomplished by one of us (B.W.), with 
the preoperative and postoperative 
speech pathology report provided by 
the department of speech pathology. 
Of all the postoperative evaluations 
following trans-TEP for alaryngeal 
voice restoration, two cases have been 
found where squamous cell papillo- 
mas occurred at the site of the TEP 
stoma. In each case the patient had no 
signs of squamous cell papilloma pre- 
operatively before their total laryn- 
gectomy and/or TEP procedure. In 
both cases there was no history of 
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squamous cell papilloma on any other 


mucous membrane in each of the 
patients. 

As with the following case reports, 
all of the total laryngectomees who 
specifically sought, or were referred, 
for surgical voice restoration under- 
went an intensive preoperative orien- 
tation to the surgical procedure by the 
speech pathology department. In 
addition, the patients were jointly 
evaluated in the outpatient clinic by 
the otolaryngologist/head and neck 
surgeon and by the speech patholo- 
gist. This preoperative evaluation 
included a complete history and phys- 
ical examination, otolaryngological/ 
head and neck examination, an air 
insufflation test, and a detailed expla- 
nation of the TEP and postoperative 
regimen. 

One of us (B. W.) adopted Singer and 
Blom's technique of TEP with minor 
modifications? Under general anes- 
thesia and complete neuromuscular 
relaxation, pharyngoscopy and esoph- 
agoscopy were performed with the 
largest conventional esophagoscope 
available. The base of the tongue and 
oral cavity were completely examined 
and palpated for suspicious areas of 
induration. The lumen of the stoma 
was digitally examined for any para- 
tracheal extrinsic masses. 

After examination, a specially 
adopted Robert's esophagoscope is 
then introduced and rotated 180? so 
that the “dorsal window” can be pal- 
pated directly beneath the posterior 
tracheal wall. A 14-gauge angioca- 
theter is fashioned in a gentle C, and 
introduced through the tracheoeso- 
phageal wall into the lumen of the 
esophagoscope, via this dorsal win- 
dow. A puncture is made at the 12- 
o'clock position, approximately 1 to 
1.5 em inferior to the mucocutaneous 
junetion on the posterior tracheal 
wall. The 14-gauge angiocatheter is 
then threaded out of the oral cavity, 
and the distal end is secured to a 12F 
Argyle catheter. With the puncture 
site being dilated with a small curved 
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hemostat, the catheter is pulled 
through the esophageal lumen and 
into the oral cavity. Extending of the 
tracheoesophageal fistula tract is 
accomplished in either a cireumferen- 
tial or a distal esophageal manner. 
The Argyle catheter is left in place for 
approximately 48 to 72 hours. There- 
after, the patient is referred to the 
speech pathologist for instruction rel- 
ative to the dynamics of the Blom- 
Singer prosthesis. The patient is then 
discharged from the hospital, usually 
within 24 to 48 hours after the patient 
is able to tolerate a regular diet. The 
patient is followed on a regular outpa- 
tient basis by both the surgeon and 
the speech pathologist every month 
for a minimum of one year. 


REPORT OF CASES 


Case 1.—A 64-year-old woman presented 
to the Cleveland Clinie Foundation for 
routine follow-up examination 12 months 
after having a TEP for utilization of a 
Blom-Singer stoma vent prosthesis for ala- 
ryngeal speech. Medical history revealed 
squamous cell carcinoma, T;, No, Mo, of the 
left supraglottis treated by preoperative 
radiation of 50 Gy (5000 rad), followed by a 
total laryngectomy and exploration of the 
left side of the neck for nodal sampling. 
This was performed six months prior to 
the definitive surgery for alaryngeal 
speech. Preoperative examination revealed 
the tracheal stoma site to be well healed, 
with no signs of any obvious verrucous 
mass. Postoperatively, the patient had no 
complications and complained only of dys- 
pepsia. Her alaryngeal voice gradually 
improved over the first four months fol- 
lowing insertion of the Blom-Singer pros- 
thesis. Examination of the TEP stoma 
revealed slight granulationlike tissue (Fig 
1) An esophagoscopy and gastroscopy 
were performed by the gastroenterology 
department, and they revealed a small 
sliding hiatus hernia with no signs of any 
esophageal erosions or mass. Follow-up 
examinations of the TEP stoma revealed 
progression of the surrounding tissue, 
which was felt to be extremely friable and 
bled easily on palpation. 

The patient underwent a biopsy of the 
TEP periostomal tissue followed by laser 
treatment of the periostoma area using a 
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Fig 1.—Examp= of verracous papillomatous lesion surrounding tracheoesophageal puncture 


tract. 
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Fic 2.—Handhele sarbon dioxide laser resection of squamous cell papilloma at tracheoesopha- 


geal puncture trae--. 


handheld carbo» dioxide (CO.) laser (Fig 
2). The biopsy spezimen was sent for histo- 
pathologie exammation, potassium hy- 
droxide preparacion, fungal cultures, and 
special staining “er fungus. A diagnosis of 
benign squamou. »apillomatosis was made 
based on the bo»sy specimens, with all 
fungal studies being negative. 

Subsequent e«dmical follow-up every 
month revealed mecurremce o? the squa- 
mous papilloma around the TEP stoma 
within approxim.tely two months. Re- 
peated surgical -meatmerts with a hand- 


held CO, laser were performed in the fol- 
lowing months, and led to a complete heal- 
ing of the TEP stoma site with no current- 
ly active squamous papillomatous disease. 
To prevent recurrence of the disease, the 
patient was advised to place fluoreuracil 
ointment on the TEP stoma site once a day 
for a month. 

CASE 2.—A 53-year-old man presented to 
the Cleveland Clinie with complaints of an 
ill-fitting TEP Blom-Singer prosthesis. 
Medical history revealed that the patient 
has had a T, N;,, My squamous cell carci- 
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noma of the supraglottic region. After un- 
dergoing 50 Gy (5000 rad) of radiation (co- 
balt 60) and 6 MV of electrotherapy, the 
patient underwent a total supraglottic lar- 
yngectomy followed by a completion laryn- 
gectomy for persistent disease three 
months later. The patient recovered suc- 
cessfully from his surgery, and, six months 
later, he had a TEP performed followed by a 
Blom-Singer-type duckbill prosthesis that 
was placed without difficulty. The patient 
had complained of difficulty swallowing 
during his follow-up postoperative course 
due to a dynamic stricture of the superior 
constrictor muscle. A myotomy was per- 
formed that relieved his symptoms. 

The patient's complaint, in a follow-up 
postoperative visit, consisted of the duck- 
bill prosthesis not functioning appropri- 
ately. The patient felt that there was some 
air leaking around the TEP stoma and that 
the position of the duckbil! prosthesis was 
difficult to manage. 

Examination of the tracheal stoma 
revealed no signs of any inflammation, and 
a well-healed stoma. The TEP site, 
revealed a warty growth at approximately 
the 12-o'clock position. It was abutting the 
Blom-Singer prosthesis causing angulation 
and a peristomal air leak. A biopsy speci- 
men was obtained from the warty growth 
at that time and the growth was chemical- 


ly cauterized with silver nitrate around the - 


region of biopsy. The patient was in- 
structed to use antibiotic ointment on the 
region twice a day. Histologic examination 
revealed a pseudoepitheliomatous hyper- 
plasia of the growth. Follow-up studies 
reported this to be a squamous cell papillo- 
ma. The patient did well for the following 
six months, with repeated examinations 
every month. The recurrence of a similar 
warty growth at the peristomal TEP sight 
was found approximately six months later. 
This was treated with an excisional biopsy 
and cauterization, this time using electro- 
cautery. The patient was again instructed 
to place an antibiotic ointment on the 
peristomal region. Subsequent follow-up 
every three months revealed no signs of 
recurrence of the papillomatous tissue for 
the past two years. 


COMMENT 


The complications that have oc- 
curred with the TEP procedure for 
alaryngeal speech are listed as fol- 
lows: TEP tract closing, mucositis of 
trachea, tracheostoma stenosis, aspi- 
ration of prosthesis, esophageal tear, 
aspiration from esophagus, mediasti- 
nitis, cervical cellulitis, and false TEP 
tract. Complications of the TEP pro- 
cedure include migration of the TEP 
tract, development of tissue projec- 
tion at the tracheal end of the tract, 
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. and delayed aspirations: A problem 


that has been seen in several long- 
term TEP voice users is the develop- 
ment of thickened tissue at the tra- 
cheal opening of the TEP tract. This 
tissue is squamous in origin and may 
include the air flow port of the pros- 
thesis, which impairs the passage of 
air needed to produce phonation. This 
also causes moderate difficulty when 
the prosthesis is inserted. Definitive 
therapy includes excision and cauteri- 
zation of the tract with replacement 
of the prosthesis. 

This proliferation of normal squa- 
mous tissue is different from the 
squamous papilloma found in the pre- 
ceeding case reports. Laryngeal papil- 
lomatosis, the type found in the case 
reports, is a recurrent disease requir- 
ing multiple operations. Both of these 
patients continue to develop persis- 
tent peristomal papillomatosis, de- 
spite treatment that was originally 
felt to be adequate. Benign adult pap- 
illomas are defined into two types; 
type 1, a nonkeratinizing papilloma, 
similar to juvenile-onset papillomas 
of the larynx, and type 2, which are 
keratinizing and occur almost always 
as a solitary lesion, and almost exclu- 
sively in adults. The type that we 
have seen in our two case reports are 
of the nonkeratinizing type. 

The incidence of papillomas in the 
laryngotracheal bronchial tract are 
rare.’ In recent decades, with the 
advent of modern bronchoscopes and 
esophagoscopy, aerodigestive papillo- 
mas are seen more frequently. Papil- 
lomas have been found to extend to 
the larynx upward to the epiglottis, 
the pharyngeal walls, and the soft 
palate. They can extend downward 
subglottically into the trachea and 
bronchi. Involvement into the esopha- 
gus below the cricopharyngeal muscle 
occurs anywhere from 0.01%’ to 
0.04% * and 0.075%.’ The cause of pap- 
illomas in the esophagus remains 
unclear, however current thought 
favors chronic irritation and viral 
innoculation as the main causes. In 
the case of the TEP, the chronic irri- 
tation may be the prosthesis itself 
along with manual manipulation of 
the prosthesis. 

In general, human papillomas are 
thought to be observed only in cells 
already in the process of keratiniza- 
tion, ie, cells on the surface of the 





epithelial membranes. Rarely do 
these viruses occur on the surface of 
mucous membranes. We have cited 
two cases of squamous cell papillomas 
found on the surface of the TEP sto- 
mas postoperatively in patients who 
have undergone a laryngectomy. 
Examination of these patients before 
and after the finding of papilloma at 
the TEP tract show no signs of any 
other papillomatous lesions through- 
out the skin and oral pharyngeal 
mucosa. 

It is felt that human papillomas are 
caused by the human papovavirus.'? 
This small nonenveloped icosehedral 
capsid virus contains a circular dou- 
ble-stranded DNA, which replicates 
inside the nucleus of the cell. The 
papovavirus consists of two genera, 
Papillomavirus and Polyomavirus. 
The latter group is unusual in that 
most of its members are believed to be 
potentially oncogenic. The papovavi- 
rus rarely involves the laryngotra- 
cheal bronchial tract, due to the nor- 
mal mucosal protective mechanism, 
poor ability of contamination, and 
inoculation of the virus at these muco- 
sal levels. Little is known about the in 
vivo infection of these viruses. They 
are benign by aspect of local tissue 
invasion. There is little clinical dis- 
ease associated with infection on a 
macro level. The persistence of these 
viruses to propagate while being 
attacked by host lymphocytes lies in 
the fact that these viruses infect epi- 
thelial cells on the body surfaces and 
mucosal cavities that have access to 
the outside world. In this way, the 
viruses can be discharged and pro- 
tected from the host circulating anti- 
bodies. 

The cause of papillomas at the TEP 
tract remains unclear. Though chron- 
ic irritation is an obvious cause of the 
breakdown of normal mucosal protec- 
tive mechanisms from the virus, the 
process of contamination of the virus 
is still unknown. An assumption could 
be made that the contamination is 
from the patient’s digital manipula- 
tion of the TEP prosthesis. Though 
both of our patients had no other 
signs of any other papillomas, it does 
not rule out this assumption. 

We have described CO, laser treat- 
ment of the TEP tract for removal of 
the squamous cell papilloma. Both 
patients required several procedures 
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of either handheld CO, laser resection 
or cauterization to completely assure 
adequate removal of the squamous 
cell papilloma. Their long-term fol- 
low-up has not been sufficient. It is 
felt that mucosal application of the 
fluorouracil ointment will help inhibit 
any further growth.‘ 


CONCLUSION 


Human papillomas were thought to 
be observed only in cells already in the 
process of keratinization, ie, cells on 
the surface of epithelial membranes. 
Rarely do these viruses occur on the 
surface of mucous membranes. Two 
cases of squamous cell papillomas 
found on the surface of TEP stoma 
tracts of a series of patients following 
laryngectomy at the Cleveland Clinic 
Foundation are described. Cauteriza- 
tion or handheld CO, laser technique 
was used repeatedly to insure removal 
of the peristomal papilloma of the 
TEP tract. Persistence of the disease 
required several procedures, and the 
use of fluorouracil to the TEP stoma 
site for inhibition of papillomatous 
proliferation. We believe that squa- 
mous cell papilloma of the TEP tract 
with use of the Blom-Singer prosthe- 
sis should be added to the rare delayed 
postoperative complication list. 
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Paecilomyces vartotii 3 


An Unusual Cause of Isolated Sphenoid Sinusitis 


` Robert F. Thompson, MD; Robert B. Bode, MD; Judith C. Rhodes, PhD; Jack L. Gluckman, MD 


è isolated fungal sphenoid sinusitis is 
an unusual head and neck infection. We 
describe -he first reported case (to our 
knowledg=) of Paecilomyces  variotii 
sphenoid sinusitis. In addition, it repre- 
sents one of the few reported cases of 
isolated fungal sphenoid sinusitis. Diag- 
nosis anc management of this condition 
are descr bed. Aggressive surgical man- 
agement is advocated when fungal sphe- 
noid sinusitis is suspected. 

(Arch Otolarysgo! Head Neck Surg 
1988;1:4:567-563) 


fue infeccion of the sphenoid 
sinus usually results from exten- 
sion of disease from the maxillary and 
ethmoid sinuses Rarely, iselated fun- 
gal sphenoid sinusitis may occur. This 
case represents to the best of our 
knowledge, the frst report of a Paeci- 
lomyces vaxriotii infection of the sphe- 
noid sinus, as well as one of the few 
reported eases of isolated fungal sphe- 
noid sinusitis. The management of 
this difficult pro»lem is described. 


R=PORT OF A CASE 


A 73-year-old weman presented with a 
four-week history of severe frontal head- 
aches, occasional nausea, and a 2.25-kg 
(5-lb) weignt loss during that time. She 
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denied visual changes, fever, seizures, syn- 
cope, or change in mentation. Her medical 
history was remarkable for a stroke in 
1983, with no residual neurologic deficit. 
There was no history of diabetes mellitus, 
previous sinusitis, or other chronic under- 
lying conditions. Her medications on 
admission included aspirin and dioyrida- 
mole. 

Physical examination revealed an elder- 
ly woman in no distress. Cranial nerve and 
full ophthalmologic examination were nor- 
mal, as was the remainder of the physical 
examination, with the exception of a loud 
carotid artery bruit heard over th right 
carotid artery. The serum glucose level was 
normal at 4.29 mmol/L (78 mg/dL). The 
white blood cell count was 5.4 X 10°/L 
(5400/mm/), with 0.64 (64% ) polymorpho- 
nuclear leukocytes, 0.06 (6%) band cell 
forms, 0.22 (22%) lymphocytes, 0.07 (7% ) 
monocytes, and 0.01 (1% ) eosinophi s. The 
chest roentgenogram was normal. 

A noncontrast computed tomogram of 
the head was obtained with bone window 
images, which demonstrated a soft-tissue 
mass in the sphenoid sinus. Within this 
mass a number of calcific densities were 
noted and the surrounding bone was some- 
what thickered (Fig 1). 

A tentative diagnosis of a sphenoid 
mucocele was made and, on Dec 17, 1986, a 
right transethmoid sphenoidotomy was 
performed. This revealed a normal eth- 
moid sinus, but the sphenoid sinus was 
filled with thick brownish-green pus with 
evidence of sequestra formation suggestive 
of fungal infection. This was confirmed on 
examination of the specimens that demon- 
strated septate fungal hyphae thought to 
be consistent with aspergillosis (Fig 2). 

In the postoperative period, the patient's 
headache dramatically resolved. A dezision 
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to treat her with amphotericin B intrave- 
nously was made based on the clinical and 
histologic findings. The patient received 
two doses of amphotericin B intravenously 
over the following two days, with the sec- 
ond dose complicated by nausea and vomit- 
ing. The patient then refused further 
treatment, and she was discharged on the 
fifth postoperative day. The patient 
remains symptom-free six months postop- 
eratively. 

Material from the sphenoid sinus was 
submitted to the clinical microbiology lab- 
oratory for culture. Swabs of the pus were 
cultured for bacteria, fungi, and mycobac- 
teria; the bacterial culture yielded two 
colony types of Staphylococcus epidermidis 
and the mycobacteria cultures were nega- 
tive. Tissue from the sinus was submitted 
to the mycology laboratory and cultured on 
liver infusion agar containing 6% sheep 
blood, vancomycin (5 mg/L), polymixin B 
(50000 U/L), and naladixic acid (20 mg/L), 
and on modified Sabouraud agar (MSA) 
with and without chloramphenicol (125 
mg/L). After five days of incubation at 
30°C, fungal growth was noted on all plates 
submitted for fungal culture. The orga- 
nism was subsequently identified as 
P variotii (Bainier). 

Initial examination of the fungus on 
MSA revealed a tan to slightly olivaceous, 
light-brown colony with a feltlike forward 
and a yellow to tan reverse. At seven days 
the colony diameters on MSA were 29 mm 
at 30°C and 47 mm at 37°C; the isolate 
failed to grow at 42°C. The microscopic 
morphology of the isolate was compatible 
with that of Paecilomyces, and the fungus 
was subcultured on cornmeal and Czapek 
agars for identification. On Czapek agar, 
the isolate produced a somewhat slowly 
growing, spreading colony, similar in color 
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Fig 1.—Axial (left) and coronal (right) computed tomographic images demonstrating opacification 
and sequestra formation in sphenoid sinus. 
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Fig 2.— Methenamine silver stain of septate hyphae with acute angle branching (arrowhead) of 
Paecilomyces variotii from sphenoid sinus (X 1600). 


to that described on MSA. Microscopically, 
the predominant structures originally pro- 
duced by the isolate were monophialides, 
basally swollen with tapered apices, which 
produced chains of ovoid to fusoid conidia 
(Fig 3, left) that tended to collapse into 
balls. However, after prolonged subcul- 
ture, polyphialides typical of P variotii 
were seen (Fig 3, right). Dr K. J. Kwon- 
Chung, National Institute of Allergy and 
Infectious Diseases, Bethesda, Md, con- 
firmed the identification of the isolate as 
P variotii. 


COMMENT 


Sphenoid sinusitis is commonly 
seen as part of pansinusitis; however, 
isolated sphenoid sinusitis is relative- 
ly unusual. Forty-five patients with 
sphenoid masses were seen at the 
Mayo Clinie, Rochester, Minn, from 
1935 to 1972, and although 34 patients 
had inflammatory lesions, no cases of 
fungal sinusitis were reported. A 
review of 31 cases of sphenoid sinus- 
itis noted only 11 cases of isolated 
sphenoid sinus infection. Five cases 
of fungal sphenoid sinusitis (three 
Aspergillus species, one Petriellidium 
boydii, and one mucormycosis) were 
reported, but these were all contigu- 
ous with fungal infections in other 
paranasal sinuses. A review of 30 
cases of sphenoid sinusitis at Massa- 
chusetts General Hospital, Boston, 
included 15 acute and 15 chronic infec- 
tions. Of the group with chronic sinus- 
itis, three were due to Aspergillus 
infections. 

Few cases of isolated fungal sphe- 





Fig 3.— Appearance of Paecilomyces variotii on cornmeal agar showing both monophialides with collapsing chains of conidia 
(left) and typical polyphialides (right). Differential interference contrast microscopy (X2500). 
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noid sinusitis have been reported, and 
most have >een due to Aspergillus 
species.^? Ths case is unique in that it 
represents tne first reported case (to 
our knowledge) of isolated sphenoid 
sinusitis caused by Paecilomyces. 

The majority of mfections by the 
fungus  Paerilomyees have been 
reported in the ophthalmologic litera- 
ture. Thirteer cases of endophthalmi- 
tis caused by this fungus following 
intraocular lens implantation have 
been reported.” The infection was 
attributed œ contamination of the 
manufacturers sterilizing solution in 
which the leases were stored. Paecilo- 
myces has been documented as a cause 
of urinary tract infection," pneumo- 
nia," endocarditis after valve replace- 
ment," veacriculoperitoneal shunt 
infection,” and cellulitis in an immu- 
nocompromised patient.'* 

A single case of Paecilomyces max- 
ilary sinusi:is has been reported in 
an immunosempetent patient with 
chronic  m-»illary sinusitis who 
underwent a  Caldwell-Lue proce- 
dure." Paecilomyces lilacinus was 
isolated from the specimen and surgi- 
cal drainage was performed. At 30 
months’ foblcw-up the patient re- 
mained as>mptomatic, suggesting 
that this appr»ach alone may be ther- 
apeutic. 

Branching septate hyphae on histo- 
pathologic examination is consistent 
with hyphorascetous fungi including 
Aspergillus species, Pseudallescheria 
boydii, and Feecilomyces species. The 
ubiquity of Faecilomyces in nature 
and the frecuency with which nega- 
tive cultures are seen with positive 
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histopathologic findings, suggests the 
possibility of undiagnosed Paecilo- 
myces infections. The inability to dif- 
ferentiate Paecilomyces and Aspergil- 
lus species based on histopathologic 
findings, usually results in a presump- 
tive diagnosis of aspergillosis and 
results in treatment as such, while the 
fungal cultures are pending. However, 
surgical débridement alone has ade- 
quately controlled disease in the one 
Paecilomyces sinus infection previ- 
ously reported," * and it appears to 
have been sufficient in our patient, in 
spite of evidence of bone invasion. 

Few data are available on antifun- 
gal therapy for this species of fungus. 
Although surgical drainage is the cor- 
nerstone of treatment, in the cases of 
infection due to P variotii, the orga- 
nism was sensitive to amphotericin B 
in vitro.^' Therefore, if antifungal 
therapy is required, that is if the 
disease should prove aggressive and 
fulminant, amphotericin B would 
appear to be the best choice. Obvious- 
ly, an attempt should be made to 
reverse the immunocompromised 
state if present. 

In general, fungal sinusitis is rarely 
seen in immunocompetent individu- 
als, but it is found in patients with 
predisposing factors including poorly 
controlled diabetes mellitus, leuke- 
mia, and medical immunosuppression 
as in the transplant patient. Aspergil- 
lus and Mucormycoces are the most 
common causative organisms. Head- 
ache, particularly occipital, nasal con- 
gestion and discharge, and visual 
changes are the most common symp- 
toms.'? The proximity of the sphenoid 
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sinus to vital structures, including the 
optic nerve and chiasm; the cavernous 
sinus; the internal carotid artery; the 
ophthalmic artery; the pituitary 
gland; cranial nerves III, IV, V, and 
VI; and the dura make any infection in 
this area fraught with potential com- 
plications. Physical examination 
must, therefore, include a cranial 
nerve examination and full ophthal- 
mologic evaluation, including fundu- 
scopic examination for papilledema or 
atrophy of the optic disc, visual acuity 
testing, and visual field testing for 
bitemporal hemianopsia. Endocrine 
evaluation is indicated if disease in 
the sella is suspected. 

Sinus radiographs including Wa- 
ters’, Caldwell, lateral, and submen- 
tovertex views may reveal clouding of 
the sphenoid sinus, and a computed 
tomographic scan will demonstrate 
opacification of the involved sinus. 
Bone windows may reveal erosion of 
the septum or walls of the sphenoid 
sinus in the case of invasive sinusitis. 
A malignant soft-tissue tumor must 
obviously be considered in the differ- 
ential diagnosis. 


CONCLUSION 


This represents the first reported 
case of sphenoid sinusitis due to P 
variotii to our knowledge. Surgical 
débridement is important to establish 
the diagnosis, to provide culture 
material for identifying the pathogen, 
and to treat the disease. In two cases 
of Paecilomyces sinusitis this ap- 
proach alone has been successful. 


We thank Martin Macht, MD, for referring the 
patient to us. 
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A 29-year-old man noted progres- 
sive enlargement of an intraoral mass 
over a period of several months. The 
patient denied pain, hoarseness, respi- 
ratory difficulty, or other symptoms 
related to the head and neck. 
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On physical examination a cauli- 
flowerlike mass, 5 mm in diameter, 
was noted on the ventral surface of 
the tongue. The mass was nontender 
and nonfriable. Results of the remain- 
der of the head and neck examination 


ar 


PATHOLOGIC QUIZ CASE 2 


muller, Jr, MD, Seattle 


were within normal limits. 

An excisional biopsy of the mass was 
performed using local anesthesia. Pho- 
tomierographs of the surgical spec- 
imen are shown in Figs 1 and 2. 


Jennifer F. Madison, MD, Henry F. Frierson, Jr, MD, Charlottesville, Va 
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ITI ! 

A 63-year-old man had a painful 
lump on his tongue for two months. 
He was a heavy smoker and drank an 
occasional alcoholic beverage. Physi- 
cal examination revealed a firm, fun- 
gating 2.5-cm mass on the right ven- 


J 
tral surface of the tongue. A mirror 
examination of the hypopharynx and 
larynx disclosed no obvious lesions. 
There was no cervical lymphadenopa- 
thy. LED 


sats : Xi. * 
The clinical impression was squa- 
3 


mous cell carcinoma and a biopsy 
specimen was obtained (Figs 1 and 
2). EN 

What is your diagnosis? 


Residents and fellows in otolaryngology are invited to submit quiz cases for this section and to write letters to the 
ARCHIVES commenting on cases presented. Quiz cases should follow the patterns established and must be submitted 
in duplicate. Photomicrographs must be clear and can include an outline drawing with important structures 
labeled, especially in the case of histopathology of the ear. Illustrations must be submitted as positive color 
transparencies (35 mm preferred). Do not submit color prints unless accompanied by original transparencies. 
Transparencies should be carefully packaged in a separate container. Please do not submit glass-mounted 
transparencies or the actual glass histology slides. Material for the RESIDENTS PAGE should be mailed to the Chief 


Editor. 
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Figure 1. 
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Figure 2. 
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Pathologic Diagnosis: Condyloma 
acuminatum. 

Condyloma acuminatum is a benign 
exophytie epithelial growth believed 
to be caused by the papovavirus.'? The 
lesion occurs most frequently in the 
anogenital region. Oral condyloma 
acuminatum is rare.’ Reports have 
documented its occurrence on the lip, 
floor of mouth, tongue, gingiva, and 
the hard palate. Lesions are usually 
asymptomatic. 

Grossly, the lesion can vary from 
small pink nodules, to sessile or 
pedunculated papillary growths that 
resemble a cauliflower.’ Photomicro- 
graphs demonstrate the typical histo- 
pathologic appearance, an acanthotic 
squamous epithelium with deep papil- 
lary folds. The cells in the stratum 
spinosum are vacuolated and the stro- 
ma is infiltrated with mononuclear 
cells. 

The differential diagnosis includes 
squamous cell papilloma, verruca vul- 
garis, focal epithelial hyperplasia, 
molluscum contagiosum, and verru- 
cous carcinoma. These disorders are 
differentiated by  histopathological 
examination, which is described as 
follows. 

Squamous cell papillomas are typi- 
cally pedunculated and histologically 
show a keratinizing or nonkeratiniz- 
ing proliferation of benign squamous 
cells in an arborescent growth pattern 
and thin cores of connective tissue.‘ 
Verruca vulgaris is characterized his- 
tologically by a papillomatous surface 
with hyperkeratinization. Elongated 
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rete ridges bend inward at the margin 
of the lesion.' Focal epithelial hyper- 
plasia shows epithelial hyperplasia 
with horizontal anastomosis of rete 
ridges. The epithelium has an 
increased cellular density and there is 
usually a cellular infiltration of the 
lamina propria.' Molluscum contagio- 
sum has a proliferation of prickle cells 
with a downgrowth of bulb-shaped 
rete ridges. Connective tissue papilla 
are compressed into thin septa and 
the surrounding epithelium forms a 
craterlike border around the lesion.' 
Microscopically, verrucous carcinoma 
has a thick squamous epithelium with 
an advancing margin of long, thin 
extensions of well-differentiated epi- 
thelium or bulbous neoplastic masses. 
A dense inflammatory infiltration of 
the stroma is usually present.* 
Condyloma acuminatum is consid- 
ered an autoinoculable and transmis- 
sible lesion. Cases of oral condyloma 
acuminatum, however, have been 
reported with no history of sexual 
contact or genital lesions.’ 
Treatment of oral cavity condyloma 
acuminatum has included curettage,’ 
electrocauterization, and excision.” 
Spontaneous regression of the lesion 
has been reported.’ Recurrence of oral 
condylomata after treatment is not 
uncommon and continued follow-up 
after treatment is recommended.? 
Squamous cell carcinoma has been 
observed arising in anogenital condy- 
loma acuminatum. The rate of malig- 
nant conversion appears to be low 
with a long latency period." Minimal 
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evidence exists, however, for an asso- 
ciation of papovavirus and malignan- 
cy in the head and neck." Strauss and 
Jenson" failed to demonstrate evi- 
dence of human papillomavirus anti- 
gen in head and neck lesions, in- 
cluding squamous cell carcinoma, 
verrucous carcinoma, spindle cell car- 
cinoma, and inverting papilloma. 
Malignant transformation of oral cav- 
ity condyloma acuminatum has not 
been reported. 
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Pathologx: Diagnosis: Clear cell car- 


cinoma, eca-istent with metastatic 
renal cell carcinoma. 

Microsco»i-ally, most of the tumor 
was submizesal (Fig 1), but it also 
invaded iH» mucosa causing ulcer- 
ation. Nes-s of cells were clearly 
demarcatec by  celicate capillary 
channels. The polygonal tumor cells 
had central round or eval, hyperchro- 
matic nuela and abundant clear cyto- 
plasm (Fig 23. Vascular invasion was 
prominent Fig 1). 

The kidn="s were examined subse- 
quently by ultrasound and magnetic 
resonance imaging scans. There was a 
7-em mass <tthe upper pole of the left 
kidney thac was consistent with a 
renal cell carcinoma. Other radio- 
graphic studies revealed metastases 
to the lungs and liver. 

Metastatx neoplasms to the oral 
cavity and jaw are rare, comprising 
approximate?y 1% of all malignant 
tumors at these sites! Of tumors 
metastatic -z€ the bones and soft tis- 
sues of the head and neck, renal cell 
carcinoma ranks third after breast 
and lung ezreinomas. Most of these 
metastases a-e to bone, with soft tis- 
sue involved secondarily. When osse- 
ous metastzses are excluded, however, 
renal cell ezreinoma is by far the most 
frequent metastatic tumor to the 
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nasal cavity, nasopharynx, and para- 
nasal sinuses. In a review of the liter- 
ature that included 44 metastases to 
the paranasal sinuses, 41% of the 
tumors were noted to be renal cell 
carcinomas.’ A second study tallied 82 
metastases to the paranasal sinuses 
and upper jaw, 50% of which were 
renal cell carcinomas.‘ 

Renal cell carcinoma may also 
metastasize to the tongue, as well as 
to virtually any region in the head and 
neck. Of all oral cavity metastases, 
approximately half are renal cell car- 
cinomas. Metastatic neoplasms to the 
tongue represent half of all oral cavity 
metastases, and renal cell carcinoma 
comprises 57% of these lingual 
lesions.‘ 

Approximately 15% of metastases 
of renal cell carcinoma are localized to 
the head and neck. Boles and Cerny‘ 
found that symptoms produced by 
metastatic deposits in the head and 
neck area were the presenting com- 
plaints in 8% of patients with malig- 
nant renal tumors. Renal cell carcino- 
ma must always be included in the 
differential diagnosis of any neoplasm 
(in the head and neck area or else- 
where) that is composed predomi- 
nantly of clear cells. In this clinical 
situation, radiographic studies of the 
kidneys are often indicated. 
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Since our patient presented with 
multiple metastases, the prognosis is 
poor. If a patient with a resected renal 
cell carcinoma has a solitary metasta- 
sis, as occurs in 2.595 of renal cell 
carcinomas, the outlook would be 
more favorable." When a single metas- 
tasis is discovered after surgical 
treatment of renal cell carcinoma, the 
five-year survival is about 50% and 
there are occasional long-term survi- 
vors. In comparison, most patients 
who have a solitary metastasis discov- 
ered at the same time as the primary 
lesion die within two years. 
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PATHOLOGIC QUIZ CASE 1 


Carlos L. Wolf, MD; Donna Lee Breen, MD; Ellen F. Dudrey, MD, New Orleans 


A 20-year-old woman presented to 
the Otolaryngology Clinic at Charity 
Hospital, New Orleans, with a 0.5-cm 
enlarging nodule that had been 
present for one year. The nodule was 
located superior to the medial third of 


her eyebrow. The patient was in good 
general health, and she was not tak- 
ing medications, except for oral con- 
traceptives. 

On physical examination there was 
a round, hard nodule, 0.5-cm wide, in 
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the superior aspect of the middle third 

of the patient's eyebrow. The nodule 

was mobile, nontender, with overlying 

normal skin. There were no other 

facial lesions or lymphadenopathy. 
What is your diagnosis? 


Gary S. Flom, MD, Douglas R. Gnepp, MD, St Louis 


A 28-year-old woman complained of 
a persistent painful mass measuring 
1 X 1.5 cm located just posteroinferior 
to the left mastoid tip. She had under- 
gone incision and drainage of an 
infected cyst in this region on four 
prior occasions. There was no history 
of otorrhea or otalgia. She presented 
to the office with reinfection of her 
left postauricular cyst. Examination 
of the external auditory canal and 


Q 


tympanic membrane were normal. 
She then underwent incision and 
drainage of the cyst with postopera- 
tive oral oxacillin therapy and iodo- 
form gauze packing of the abscessed 
cavity. When the purulent drainage 
and local cellulitis resolved, she 
underwent excision of the cyst 
through a left postauricular incision. 
Surgical findings were a 1-cm-diame- 
ter cyst overlying the anterosuperior 
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sternocleidomastoid muscle with an 
attached tract leading in a superome- 
dial direction and ending blindly on 
the cartilage of the inferior external 
auditory canal. 

Figures 1 and 2 represent, respec- 
tively, low- and high-power photomi- 
crographs of the surgical specimen. 

What is your diagnosis? 
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Figure 3. 


Figure 1. 


Figure 2. 
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Pathologic Diagnosis: 
syringoma. 

Chondroid syringoma occurs most 
commonly in the head and neck 
region. The most common sites, in 
descending order of frequency, are: 
nose, cheek, upper lip, scalp, forehead, 
and chin.' The tumors are uncommon 
and do not recur when completely 
excised. This lesion has no mitotic 
activity, cytologic features of malig- 
nancy, or invasion of surrounding tis- 
sues. 

The lesion consists of a solitary 
intradermal nodule that is circum- 
scribed and multilobated, with a dis- 
tinct fibrous pseudocapsule (Fig 1). 
The tumor cells are arranged in irreg- 
ular sheets and tubules, and there are 
areas where individual tumor cells are 
embedded in a chondroid matrix. 
There are lumina irregularly distrib- 
uted throughout the sheets of tumor 
cells and within the tubules. The lumi- 
na vary in size and shape, and some 


Chondroid 
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contain eosinophilic secretory materi- 
al. The tumor cells are epithelial, 
polygonal to low cuboidal cells, with 
round-to-oval nuclei, and with abun- 
dant eosinophilic cytoplasm. There is 
no mitotic activity, cytologic atypia, 
or invasion of surrounding structures. 
The abundant stroma is mucoid and 
faintly basophilic, with scattered 
aggregates and isolated epithelial 
cells present throughout (Figs 2 and 
3). 
Chondroid syringoma is a benign 
skin appendage tumor, first described 
by Billroth in 1859, that was called 
mixed tumor of the skin because it is 
histologically similar to the benign 
mixed tumor of salivary glands.’ 
Chondroid syringoma is the preferred 
name for this lesion because it is 
thought to arise from the eccrine 
sweat glands and is, therefore, of epi- 
thelial origin with secondary stromal 
changes.’ By light microscopy, eccrine 
differentiation is suggested by tubu- 
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lar structures lined by a layer of 
cuboidal epithelium and a peripheral 
layer of flattened epithelial cells 
whose lumina contain eosinophilic 
secretory material? The basophilic 
stroma consists largely of chondroitin 
sulfate and is histochemically similar 
to normal cartilage. There have been 
cases of stromal metaplasia to carti- 
lage and bone.’ Electron microscopy 
shows both ductal and secretory lumi- 
na.’ The secretory lumina are lined by 
clear and dark cells that are sugges- 
tive of eccrine differentiation. 


References 


1. Hirsch P, Helwig EB: Chondroid syringoma. 
Arch Dermatol 1961;84:835-847. 

2. Headington JT: Mixed tumors of the skin: 
Eccrine and apocrine types. Arch Dermatol 1961; 
84:989-996. 

3. Lever W, Schaumburg-Lever G: Histopa- 
thology of the Skin, ed 6. Philadelphia, JB Lippin- 
cott, 1983, pp 560-562. 

4. Hernandez FJ: Mixed tumors of the skin of 
the salivary gland type: A light and eiectron 
microscopic study. J Invest Dermatol 1976;66:49- 
52. 


Resident's Pages 


Pathologie Diagnesis: First bran- 
chial groove-anomaly, type I. 

Although tis difficult to determine 
the actual irz:dence of first branchial 
groove anon=zies, it is felt that they 
probably corstitute less than 1% of 
all branchia arch anomalies. Since 
these lesions eccur with such rarity, 
failure to recognize and adequately 
excise the first branchial groove 
anomalies leads to surgical failure 
and reinfection. 

Two distin*t anomalies of the first 
branchial grecve are deseribed. Type 
I, containing only ectodermal compo- 
nents, is a les cn of the first cleft only. 
Type Il, concaining ectodermal and 
mesodermal -cmponents, has contri- 
butions from tae first cleft and from 
portions of the first and second bran- 
chial arches. 3eth types are regarded 
as duplicatior znomabLes of either the 
membranous type I) or membranous 
and cartilagirmas portions (type II) of 
the external er canal’ 

Type I lesicrs are extremely rare, 
oceurring mu-k less commonly than 
type II lesions neither types are asso- 
ciated with  pretrazal cysts or 
sinuses.'* Type ` lesions are histologi- 
cally similar t» epidermoid cysts, and 
they do not contain cartilage or 
adnexal structures. 

Type I lesiorsgenerally present as a 
cystic mass or fstula posterior to the 
pinna and concha, with the eyst usual- 
ly lying superi»r to the main trunk of 
the facial nerve and ending in a cul- 
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de-sac on or near a bony plate at the 
level of the mesotympanum.? Parotid 
tissue may be associated wth the 
sinus tract of the type I lesion, 
although type II lesions tene to be 
more intimately associated wth the 
parotid gland.'^ 

Since type II lesions are duplication 
anomalies of the membranoss and 
cartilaginous portions of tle ear 
canal, they contain skin, usualy with 
associated adnexal structures, and 
cartilage. Type II lesions are associ- 
ated most frequently with fistalas in 
the concha, the external auditory 
canal, or the neck. Usually diagnosis 
is made after incision and drairage of 
an abscess located at a point below the 
angle of the mandible.'^ Type II =nom- 
alies usually pass upward ov-r the 
angle or ramus of the mandible, 
through the parotid gland, thea pass 
lateral or medial to the facial aerve, 
and end as a sinus inferior w the 
auditory canal that may drain at the 
bony-cartilaginous junction. 

Care must be exercised in the surgi- 
cal approach to anomalies of the first 
branchial cleft, since the probability 
of facial nerve exposure always exists. 
Due to the variability of the relation- 
ship of these anomalies to the “acial 
nerve, magnification during surgery 
has been found to be helpful. 

Both types of first-groove ampma- 
lies should be distinguished from con- 
genital aural sinuses and aurcular 
tags. The congenital sinus has an 
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opening at the anterior margin of the 
ascending helix. They are located lat- 
eral, superior, and posterior to the 
parotid gland and facial nerve, and 
end blindly along the external canal. 
The sinuses are indistinguishable 
from first-cleft anomalies, microscop- 
ically. 

Auricular tags contain a small piece 
of cartilage. They are due to displace- 
ment of embryonic tissues, they are 
present at birth, and they are located 
anywhere between the pretragal and 
sternoclavicular areas.* Note that the 
auricular tag is often associated with 
other anomalies of the first branchial 
arch, while first-groove anomalies are 
usually free of other congenital 
abnormalities.’ 
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Letters to the Editor 


Virchow’s Node Revisited 


To the Editor.—Virchow' in 1849 
noted that in intra-abdominal cancer, 
the remote lymph nodes were often 
involved and readily accessible for 
diagnosis. Troisier' in 1889 described 
27 cases in which supraclavicular 
nodes were the only external sign of 
intra-abdominal cancer and used the 
eponym Virchow’s node to describe 
this finding. 

Viacava? studied 4365 patients with 
abdominal and thoracic tumors over 
two decades and found 122 patients 
with supraclavicular metastases, 
about 2.8%. There was not a single 
case of tumors of the small intestine, 
gallbladder, or urinary bladder with 
involvement of Virchow’s node. 
Among those patients who did have 
involvement, the higher frequency 
was in patients with lung cancer fol- 
lowed by cancer of the pancreas, 
esophagus, kidney, ovary, testicle, 
stomach, prostate, corpus uteri, cervix 
uteri, and, least of all, from the rec- 
tum. 

The clinician's interest is aroused 
when, on a routine examination, he 
palpates a Virchow's node that is 
involved with cancer. The diagnostic 
workup for the unknown primary site 
is set in motion. It is worth knowing 
before an extensive workup is 
embarked on that in Viacava's study, 
Virchow's node involvement or the 
first sign of cancer occurred in 41 
(34%) patients out of 122. Seventeen 
patients of this number had stomach 
cancer, 11 patients had lung cancer, 
four patients had ovarian cancer, two 
patients had esophageal cancer, and 
cancer of the pancreas, kidney, uterus, 
cervix, prostate, testicle, and rectum 
accounted for one patient each. More 
recently, Virchow’s node involvement 
as a sign of latent cancer has been 
more frequently described in prostate 
cancer)? McKusick’? reported that 
gallbladder cancer can present with 
involvement of Virchow's node. Cool- 
ing? described two patients with uri- 
nary bladder cancer with supracla- 
vicular adenopathy. Strodel'^ reported 


a small-bowel carcinoid presenting 
similarly. 

Unsuspected testicular cancer was 
responsible for Virchow’s node as 
described by Lee and Gold" and Slevin 
et al.? Shetty”? described two cases of 
ovarian cancer. Harrison's Principles 
of Internal Medicine" states that Vir- 
chow’s node is a node infiltrated with 
metastatic cancer and the primary 
site is usually the gastrointestinal 
tract, or from intrathoracic malignan- 
cies. 

This statement is incomplete be- 
cause all of the subdiaphragmatic vis- 
cera mentioned above, including the 
adrenal,* and liver" are responsible 
for supraclavicular metastases as the 
first sign of cancer. The availability of 
immunohistochemical stains for pros- 
tatic specific antigen and prostatic 
acid phosphatase has resulted in easi- 
er diagnosis of prostate cancer as the 
source of the primary site. The avail- 
ability of markers for germ cell 
tumors of the testis has made it easier 
to diagnose unsuspected testicular 
cancer. Therefore, all the above-men- 
tioned viscera should be the target of 
investigation in patients who present 
with Virchow's node as the site of 
malignancy. 

M. R. SugrTY, MD 
Arlington Heights, Ill 
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Laryngeal Examination 


To the Editor.—Better equipment for 
examination of the larynx is avail- 
able, eg, a fibroscope and telescope for 
a clearer, sharper, and brighter 
image. These are expensive, and 
beyond the scope of an otolaryngolo- 
gist practicing in the Third World 
countries. 

There are two inexpensive ways to 
obtain a clearer, magnified view of the 
larynx by an indirect laryngoscopie 
method. One is with the use of a 
laryngeal concave mirror. This gives 
an inverted magnified image of the 
larynx, besides focusing the light on 
the larynx where small lesions of the 
larynx and vocal cords can be seen. 
Another method is with the use of a 
plain laryngeal mirror with the exam- 
iner wearing a magnifying loop (+4 
diopters), thus obtaining a magnified 
erect virtual image. This loop was 
used for mastoid surgery in earlier 
years before the advent of the operat- 
ing microscope. Both of these methods 
give a fairly adequate magnification 
of the vocal cords in phonation to 
assess the vibratory pattern. Photog- 
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raphy and documentation are, of 
course, not possible. 
R. Raman, MS, DLO 
Vellore, India 


Plastic Surgery Wars 


To the Editor. —I laad Dr Jack Ander- 
son's professed goal of ending the 
plastic surgery wars in his commen- 
tary in the A2CHIVEs.' Certainly, as he 
concludes, it is net an impossible 
dream for men of g»od will. I do take 
issue, howewer, with his proposed 
solution, for t betrays what is really 
wrong with cosmetic surgery today. 
The so-called turf wars are an embar- 
rassment to all and unseemly behav- 
ior for professionals of dignity, but 
the real subject of ourxconcern should 
be the well-be:ng of eur patients. They 
care not a whit about our squabbles, 
but want only quality care. How is a 
poor patient <o select a well-trained 
surgeon from the advice available 
through media ballyhoo? The biggest 
advertisements, the fanciest office, 
the slickest sales force, or the pres- 
ence of a celebrity in the waiting room 
are poor criteria from which to select 
a surgeon. 

The issue of:concern should be qual- 
ity, not quantiy. Because of the lucra- 
tive opportunizies beyond the grasp of 
third-party réimbursement and con- 
trol cosmetic surge-y has attracted 
all manner of entrepreneurs. Unfortu- 
nately for our patients, the skills and 
training of some relzte more to their 
business acur:en and salesmanship 
than to their zbility and ethics. I am 
concerned thas Dr Anderson’s solu- 
tion to interprefessionai relationships 
"... consistent-with tae-highest ideals 
of medicine,” does not address this 
issue of quality and patient concern. It 
seems to me tuat his proposed solu- 
tion to the “turf wars" depends pri- 
marily on crass, ha-d-sell commer- 
cialism. 

His extrapoation of the numbers 
from a Psychalogy Today survey are 
based on two erroneous suppositions. 
First, it is highly urlikely that the 
people who responded to the survey 
are a represeutative sample of all 
Americans so that his numerical 
extrapolations are invalid. More trou- 
blesome is kis supposition that, 
because the respondents expressed 
dissatisfaction with part of their 
anatomy, that hey are automatically 
candidates for surgical improvement. 
Dr Anderson’s thesis is to follow the 
example of the automobile industry 


and develop the market so that there 
are two rhinoplasties in every house- 
hold, all breasts are correctly sized, 
shaped, and uplifted, and there is not 
a wrinkle to be seen in the land. He 
would enlist the aid of our general 
surgical and gynecology colleagues to 
refer every “sagging breast and 
relaxed abdomen" for cosmetic sur- 
gery. It would seem that all Mr and 
Mrs Imperfect America are waiting 
for is to be made aware of the wonders 
of cosmetic surgery and they will flock 
to our operating rooms in ever- 
increasing numbers. The marketing 
strategy I would presume would be to 
have a commercial during every 
nationally televised sporting event, in 
every magazine, and on billboards 
everywhere, while each August we can 
come out with a new model so that 
last year's nose could be obsolete and 
significantly discounted. 

There is certainly no dearth of cos- 
metic surgery advertising ard public 
relations-generated stories in the 
press and media today. We already 
have a major blitz of the American 
public. A recent count of the plastic 
surgery articles in the publie press, 
collected by a national clipping ser- 
vice, found over 2800 in a three-month 
period. This did not include the elec- 
tronic media. Anyone who in 1987 
does not know about the benefits of 
cosmetic surgery must have just 
returned from a 15-year tour to 
Mars. 

What is surprising and disappoint- 
ing to me is that a professional of Dr 
Anderson's excellent reputation 
should suggest that the public be 
actively solicited to have cosmetic sur- 
gery. Certainly, professional advertis- 
ing is the law of the land, but that 
does not necessarily mean that it is 
beneficial or desirable. Consider the 
motives and clear thinking of the Fed- 
eral Trade Commission when a recent 
chairman was quoted as saying: 
“When physicians advertise, perhaps 
a few people will have brain surgery 
by incompetents, but at least we will 
know what is going on in the market- 
place.” Good medicine demands that 
the indications to perform cosmetic 
surgery emanate from a desire that 
arises from the patient's own inner 
needs and not from highly persuasive 
sales tactics, external peer pressure, 
or the dictates of fashion. 

What is needed is not more adver- 
tising and public relations, but more 
quality in training and ethies in 
patient selection. On-the-job training 
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should have died with the Flexner 
report and skills should not be related 
to quantity. A week’s course or a 
month of looking over Dr Anderson’s 
shoulder “does not a cosmetic surgeon 
make.” The glamour and financial 
rewards of this discipline have 
attracted the unqualified and the 
unscrupulous, and it is to these that 
we should turn our attention, both to 
protect our patients and to recover the 
respect of the rest of medicine. 
Almost all specialties have areas of 
crossover with their colleagues, but 
most compete in a friendly and adult 
manner. The turf conflict in cosmetic 
surgery is a disgrace that has earned 
us the contempt of our peers and given 
succor to the incompetent. Yes, those 
properly and formally trained sur- 
geons who do cosmetic surgery compe- 
tently within the confines of their 
specialty must bury the hatchet and 
return to a dignified professionalism. 
But your suggestion to increase 
demand and divide up the world like 
the "Big Three" at Potsdam is 
demeaning and flies in the face of the 
basic tenets of ethical medicine. Until 
we represent ourselves as concerned 
with our patients’ well-being and not 
their wallets, every attempt to disci- 
pline our peers will be lost in the 
cliche of “turf battle” and bring down 
the specter of antitrust litigation. 
GARRY S. Bropy, MD 
Downey, Calif 


1. Anderson JR: The plastic surgery contro- 
versy: Why the fuss? Arch Otolaryngol Head 
Neck Surg 1987;113:709. 


In Reply.—There does indeed seem to 
be an element of commercialism in 
the marketing of facial plastic sur- 
gery. I have not observed any evidence 
that suggests that it began with Dr 
Anderson’s remarks. 

As you point out, there would seem 
to be little statistical validity to the 
extrapolation of hard conclusions con- 
cerning the precise volume of cosmetic 
surgery desired nationally on the 
basis of a magazine survey. Clearly, 
the observation was made tongue-in- 
cheek, and it is not likely to form the 
foundation for future professional 
relationships among important surgi- 
cal specialties. 

I do not have quite the level of 
astonishment that you express in 
response to the implication that there 
could be active solicitation of the pub- 
lic encouraging them to have cosmetic 
surgery. I assume that such is the 
purpose of newspaper, magazine, tele- 
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vision, radio, and billboard advertis- 
ing that most of us have seen for 
several years. 

Economic interests and training are 
the real issues, of course. But let us 
not perpetuate the myth that all sur- 
geons who complete a residency under 
one particular flag have some unique 
qualifications or skills that are lack- 
ing in the graduates from another 
specialty. It can be shown that one 
specialty may have risen to preemi- 
nence in one location, while a differ- 
ent specialty may do most of the sim- 
ilar cases in another region. 

I would be willing to publish all or 
most of your letter if you wish to have 
it published. In its present form, I 
would not publish it with enthusiasm, 
because it is a communication that 
would serve to emphasize the conflict 
between our disciplines. My personal 
belief is that far too much time and 
effort has been spent on conflict, and 
far too little attention has been given 
to cooperation. 

Putting aside the comments about 
marketing, Dr Anderson is basically 
proposing an atmosphere of coopera- 
tion. Some of what he is suggesting 
may even be in the best interest of our 
patients. 

Byron J. BAILEY, MD 
Chief Editor 


To the Editor.—Thank you for your 
letter. I am concerned that my letter 
was perceived by you as perpetuating 
the myth that one specialty is much 
more qualified than another. That 
was not my intention and suggests 
that my remarks failed to adequately 
convey my intent, or that the differ- 
ences we call “turf battles” are as 
ingrained and unreconcilable as the 
Catholic-Protestant conflict in Ulster. 
It would be sad if we all had a knee- 
jerk reaction that cries turf battle 
whenever we open our mouths, no 
matter what is said. As you can see, I 
have spent some time considering 
your remarks and your interpretation 
of my letter. It would seem that both 
Dr Anderson’s and my tongue-in- 
cheek remarks are like ethnic humor, 
funny only to those who are not the 
butt of the joke. I interpreted his 
comments much as you apparently did 
mine, as a thrown gauntlet rather 
than an olive branch. I, too, sincerely 
wish that the conflict of turf would go 
away so that both of our specialties 
can turn to more important matters 
and not respond to all comments with 
the reflexive cliché of turf battle! 


From my perspective, however, Dr 
Anderson’s remarks were not an olive 
branch that I can live with, as his 
message says there is enough for 
everyone if only we can increase the 
size of the market place. Cosmetic 
surgery is unique in medicine in its 
sensitivity to increasing public de- 
mand merely by preying on insecuri- 
ty. We do not go around advertising 
for people to get diabetes, ear infec- 
tions, or the more trendy hypoglyce- 
mia or premenstrual syndrome just so 
we can have patients to treat. The 
indications for cosmetic surgery must 
be patient-driven and not the dictate 
of fashion or a response to the hard 
sell. Quality of care demands not only 
surgical skill but careful patient selec- 
tion. Dr Anderson’s solution seems to 
be to extend these indications to mere 
casual desire so that everyone will be 
too busy to fight. 

I would rather see détente based on 
what is good for our patients. I have 
no problem with any specialty doing 
any surgery that is within its area of 
expertise. I do decry the self-taught, 
the self-designated, and the out-of- 
field surgeon. This is the issue of 
training that you referred to in your 
letter. I have no problem with otolar- 
yngologists doing cosmetic surgery of 
the face and neck, or ophthalmolo- 
gists who do cosmetic blepharoplas- 
ties. I do have considerable concern 
with those who see cosmetic surgery 
as an easy way to make a buck by 
merely reading up on a technique and 
offering it like a commodity to be sold 
to the public. These are the people 
who equate quantity with quality. 
(You will note that I have not gotten 
into the “regional” vs “general” 
debate.) 

I am not astonished, as you suggest, 
at the solicitation of patients, but do 
find it distasteful, undignified and, 
most importantly, not in the best 
interest of patients. It may be the law 
of the land but so are laetrile, health 
food stores, and patent medicines. 
Because it is legal does not necessarily 
mean it is good for us. 

It seems that whenever I attempt to 
raise the issue of quality I am put 
down by being accused of fostering 
the turf wars. I personally shudder at 
such cliches and truly look to mutual- 
ly shared areas of expertise with qual- 
ified practitioners of other legitimate 
specialties. Plastic surgery is unique 
in that there is nothing we do that is 
not shared in some respect with other 
specialties. Yet no one claims that 
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there is a turf battle with orthopedics 
over hands; with general surgeons 
over burns, or with otolaryngologists 
over head and neck cancer. Only cos- 
metic surgery has this unique distinc- 
tion for reasons we have both 
described. 

I appreciate your offer to publish 
my letter despite your reluctance. As 
the ARCHIVES is an American Medical 
Association publication, you are 
undoubtedly giving me more opportu- 
nity for a forum than I might expect 
from a strictly specialty journal. I 
recognize also that perhaps my letter 
is more caustic than I intended and 
does not convey as I had hoped, a plea 
for cooperation, but at another more 
dignified level. I therefore offer to you 
what I hope is a softened version and 
would indulge your offer to publish it. 
I hope my procrastination has not 
made the issue stale. 

GARRY S. Bropy, MD 
Downey, Calif. 


In Reply.—Both of your letters are 
composed of an interesting blend of 
idealism and irony, a touch of sermon- 
izing and satire, and a dash of humor 
designed to illustrate and to empha- 
size your point of view. We enjoyed 
the second version of your letter a 
great deal more than the first, which 
we have not published and which you 
felt I had misinterpreted as an attack 
by one specialty on another. We 
appreciate the effort you have put into 
this communication and agree with 
some of the points you make. 

Many of us can remember when 
advertising and marketing seemed 
foreign to the practice of a surgeon. 
The norm of the contemporary medi- 
cal “market place" would have been 
grounds for censure by one’s peers 
less than two decades ago. There is too 
much emphasis (in some regions) on 
the superficial trappings of a success- 
ful practice and too little effort given 
to the arduous task of professional 
education and self improvement. 

As for the issue of interspecialty 
turf battles, I sincerely believe that 
they serve no good purpose and that 
all of us should work relentlessly to 
put them behind us. I believe that Dr 
Anderson was giving us that message 
with his tongue-in-cheek commen- 
tary. 

By the way, I am sorry to disappoint 
you regarding your belief that there is 
no turf war between your specialty 
and orthopedics. Perhaps you would 
find the January issue of Plastic and 
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Reconstructive Surgery! of interest in 
this regard. 


Byron J. BAILEY, MD 
Chief Editor 


1. Chang WHe: The plastic hand surgeon: An 
endangered species. last Reconstr Surg 
1988;81:85. 


Blindnes- as a Complication 
of Rhinoplas*y 


To the Editor.—Wi:h interest I read 
the clinical rote by Drs Cheney and 
Blair! resortmg a ease of unilateral 
blindness fol owing septorhinoplasty. 
I treated a similar case, fortunately 
with a more favorable outcome. It 
coneerns a 26-year-old man with a 
moderate septal deviation. Surgical 
eorrectior was to be performed using 
local ane thesia. Fcllowing premedi- 
eation wEh ztropine sulfate and an 
epiate, local anesthesia was obtained 
using strips cf cotton wool, soaked in 
tetracaine ard xylometazoline, and, 
subsequertly, with a few submucous 
injections of 1% prilocain with epi- 
nephrine _:10) 000. This was adminis- 
tered submucosally in areas 2 and 3 
bilaterall-, using a»out 0.5 mL per 
injection. Folowing one injection, at 
the borde- be-ween areas 2 and 3 and 
about 2.5 =m rom the nasal floor, the 
patient seddenly reported some pain 
in his lef- eye, follewed one minute 
later by Æ cemplete loss of vision in 
that eye. he eft globe appeared to be 
slightly retated externally. The pain 
subsided within a few minutes. The 
patient pe-cei-ed his condition rather 
stoically “like Cheney and Blair's 
patient apparently did), and no other 
serious sv«mp^oms occurred. Also, I 
could not imzgine what acute treat- 
ment wou d be possible, and no oph- 
thalmolog st was available for at least 
one hour, so I decided to continue the 
procedure A soutine septoplasty was 
performec. taking about one hour, fol- 
lowed by an uneventful course. Fortu- 
nately, at he end of the operation the 
patient reported that vision gradually 
had returmed and was back to normal 
in about -wo hours. The only extra 
treatment tha. I provided intraopera- 
tively was :he ntramuseular adminis- 
tration of 500 mg of ampicillin. The 
ophthalmdogist whe examined the 
patient pesstooeratively could only 
find a slight aypermetropia and no 
other abnarmzlities. 

My inte-pretation of this event is 
that there must have been a vascular 
(or other) ink between the submuco- 
sal septal space and the orbit, allow- 
ing the anesthetic to penetrate around 


the optic nerve. Indeed, it is my expe- 
rience that while usually these sub- 
mucous injections encounter quite 
some resistance, now and then there is 
no resistance at all, which could be 
explained by the accidental puncture 
of a blood vessel. 

The difference between my case and 
that of Cheney and Blair is that in 
their case, blindness apparently 
started only four hours postoperative- 
ly, suggesting an embolic cause fol- 
lowing the decrease of the epineph- 
rine effects. In my case, I assume that 
the drugs worked directly on the optic 
nerve (blood supply?). I can only sup- 
port the advice of Cheney and Blair to 
aspirate the syringe frequently before 
actually administering the local anes- 
thetic in the mucoperichondrial layer 
of the septum. 

JAN WIND, MD 
Bassum, the Netherlands 


1. Cheney ML, Blair PA: Blindness as a com- 
plication of rhinoplasty. Arch Otolaryngol Head 
Neck Surg 1987;113:768-769. 


In Reply.—First of all, I would like to 
thank Dr Wind for sharing his experi- 
ence with a similar type problem that 
we experienced in our rhinoplasty 
that resulted in a patient having uni- 
lateral blindness. I agree with him, as 
well as with the interpretation of our 
complication, that there was a vascu- 
lar link to the ophthalmic system 
resulting in the anesthetic making its 
way to the central retinal artery and, 
as in our case, resulting in our 
patient’s blindness. Possibly in his 
patient, it was a very temporary phe- 
nomenon and resolved quickly with- 
out any permanent affect on his 
patient’s vision. 

I would like to reemphasize the 
point that Dr Wind made when inject- 
ing the septum, that frequent aspira- 
tions should be performed to reduce 
the chance of performing a repeated 
intravascular injection. 

As this type of complication is 
reported more frequently, which is 
sometimes the case after the initial 
report, all rhinosurgeons should be 
prepared to inform their patients of 
this possible complication as we now 
do for blepharoplasties. 

PAUL A. BLAIR, MD 
New Orleans 


Dabblers in Head and 
Neck Oncology 


To the Editor.—This letter is in 
response to the recent editorial by 
John M. Loré, MD, in the November 


Arch Otolarengo’ Head Neck Surg—Vol 114, May 1988 


1987 issue of the ARCHIVES.' 

There is great need for our organi- 
zations to take a hard look at what is 
being done by their residents when 
they enter the “real” world. We do not 
need superspecialization as Dr Loré 
suggests. 


When I go to the Academy meeting - 


and hear long discourses on exotic 
head and neck disease, I wonder if I 
came to the right meeting. Most of the 
otolaryngologists in the country who 
are outside academic centers probably 
do what I do. They see people with 
acutely painful conditions. They treat 
upper respiratory disease. They evalu- 
ate various kinds of hearing-related 
diseases. They are physicians first 
and surgeons second. Excluding 
patients referred by a few pediatri- 
cians, most do not come to the otolar- 
yngologist thinking they need an 
operation. 

Most disease is benign and self- 
limited. The problem is physicians are 
now so accessible that patients are 
seen before enough time has elapsed 
for Mother Nature to act. The real 
problem is triage. We need to train 
our primary care physicians so that 
they can handle most of what I do. 
That would eliminate the need for at 
least 50% of the otolaryngologists 
now in practice. As we become more 
and more socialized, reduction of the 
numbers of specialists must happen. 

This is a time of challenge for us to 
handle realistically our current 
plight. At one time, I had visions of 
becoming a head and neck cancer spe- 
cialist. I would starve to death as an 
otolaryngologist if I had to depend on 
neoplastic head and neck disease. 
What we need are fewer well-trained 
otolaryngologists who will, by default, 
have enough case load that they will 
not be “dabblers.” I am sure that head 
and neck surgeons in the various cen- 
ters around the country would not be 
so busy if it were not for the dabblers 
who are doing their triage for them. 
This could be done by the primary 
care physicians if their training was 
adequate. 

WILLIAM M. CRUTCHER, MD 
Dallas 


1. Loré JM: Dabbling in head and neck oncolo- 
gy (A plea for added qualifications). Arch Otolar- 
yngol Head Neck Surg 1987;113:1165-1168. 


In Reply.—l enjoyed reading Dr 
Crutcher's letter in response to my 
article entitled, *Dabblers in Head 
and Neck Oncology (A Plea for Added 
Qualifications)" that appeared in the 
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November 1987 issue of the AR- 
CHIVES. 

I basically agree with paragraphs 3, 
4, and 5 in his letter, and actually they 
do support the concepts of additional 
training that I believe are necessary 
to be a highly qualified physician rel- 
ative to the management of malignant 
neoplasia of the head and neck. 

Dr Crutcher brings up a number of 
interesting points in his letter, which 
I have discussed and written about a 
number of times. Fundamentally, it is 
the problem that otolaryngology 
today includes both medical and sur- 
gical aspects of lesions of the upper 
aerodigestive tract as well as aspects 
of the neurosensory communicative 
disorders. Fundamentally, the prob- 
lem is the overlap of what we might 
call head and neck medicine with head 
and neck surgery. For one individual 
to cover these two fields (except in a 
very limited manner in a small com- 
munity) is simply not possible due to 
the constraints of long hours in the 
operating room and continuing medi- 
cal and surgical experience. 

It is interesting if one compares 
chest diseases with diseases of the 
head and neck, we find that, in the 
former, this is divided into pulmonary 
medicine and thoracic surgery. This 
division appears to be one that has 
worked very efficiently over the past 
decades. And if one further analyzes 
thoracic surgery, we find that this 
encompasses not only the lungs, eso- 
phagus, and chest wall, but also cardi- 
ac surgery. And yet cardiac surgery 
obviously includes revascularization 
of the heart as well as treatment of 
valvular disease. And this, in turn, 
demands additional training, ade- 
quate facilities, adequate volume, and 
continual experience with their asso- 
ciliates involved in this particular 
aspect of training and patient care. 

On the other hand, in otolaryngolo- 
gy and head and neck surgery, both 
the medical and the surgical aspects 
are combined. It is a very attractive 
field for medical students because of 
the variety. Plus, resident training as 
promulgated by the Residency Review 
Committee in Otolaryngology must 
include every possible aspect of the 
discipline. However, in practice, this 
is self-defeating, as Dr Crutcher so 
ably points out. One of the problems is 
that the "marketplace" does not 
require that all residents be proficient 
in all aspects of the specialty. Hence, a 
suggestion is made relative to this 
entire field of otolaryngology. This 


would entail the division of the disci- 
pline into two aspects. The first aspect 
would be the field of head and neck 
medicine, which would encompass the 
evaluation of the upper aerodigestive 
tract as well as the neurosensory com- 
ponent. The second aspect would be 
head and neck surgery, and this would 
be further subdivided into manage- 
ment of (1) congenital lesions, (2) 
infectious disease, (3) trauma, (4) cos- 
metic-facial plastic, and (5) neopla- 
sia—head and neck oncology. This 
latter aspect, as I propose, would 
require additional training, adequate 
facilities, continuing experience, 
and fellowships or preceptorships. 
Other aspects would also benefit 
by fellowships or preceptorships, eg, 
cosmetic—facial plastic and, of 
course, otologic surgery. The broad 
discipline of otolaryngology would be 
the foundation and basis of the entire 
field. Some may challenge this as 
fragmentation of the specialty but, 
rather, it would be assurance that the 
discipline of otolaryngology would be 
in a position of leadership, coordina- 
tion, and further development. This is 
not fragmentation, but rather, spe- 
cialization under the aegis of otolar- 
yngology. 

Solution of the problem that Dr 
Crutcher speaks of would thus be the 
division into medicine and surgery. Dr 
Crutcher mentions in his first para- 
graph, the last sentence, “we do not 
need superspecialization as Dr Lore 
suggests,” yet he indeed supports this 
concept although be it unwittingly. 

I strongly support his concept of the 
primary care physicians being better 
trained to triage many of these 
patients with upper aerodigestive 
complaints. In addition, if this divi- 
sion into head and neck medicine and 
surgery could be accomplished, the 
training time for the medical aspect 
would only be a maximum of some two 
years, whereas head and neck surgery 
would be the extended training, with 
those interested in malignant lesions 
spending an extra period of time to 
achieve these added qualifications. 

All of this may sound as heresy to 
many in otolaryngology. I believe this, 
or some type of significant modifica- 
tion of this particular field of medi- 
cine and surgery, is long overdue. We 
had better be the leaders in this meta- 
morphosis, which is sure to come, 
otherwise we will be the “followers.” 

I wish to thank Dr Crutcher for his 
very interesting letter, stimulating us 
all once again to reevaluate our disci- 
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pline and, at the bottom line, to 
improve patient care. 
JOHN M. LoRÉ, JR, MD 
Buffalo 


Editor's Footnote 


This dilemma is complex, and there is no 
simple resolution of these two points of 
view. Should we "simplify" our journals, 
our professional meetings, and our train- 
ing programs on the basis of the least 
challenging, common diseases we see? Or 
should we train all our residents to the 
highest level attainable and encourage 
them to maintain a high level of proficien- 
cy for as long as possible? Should surgeons 
be permitted to care for complicated condi- 
tions they encounter infrequently if they 
are outside major "centers" (some in uni- 
versities, others in private settings)? 

The concept of several levels of training 
and care sounds great to those who are 
already in practice, but most of the out- 
standing applicants to our residencies 
would have no interest in exclusively med- 
ical otorhinolaryngology-head neck sur- 
gery (or even a constricted surgical prac- 
tice). The proposal that a medical otolaryn- 
gology specialty would exist for very long 
without becoming “procedure-oriented”’ 
seems unrealistic. The number of highly 
trained head and neck surgeons required to 
operate on only the complex conditions in 
our field could be rather small, and the 
outcome of this strategy might be much 
less desirable than our present state. 

For me, the bottom line is the absence of 
compelling data to support either of these 
attacks on our present system. The super- 
specialist usually employs anecdotal refer- 
ence to “disasters” that have been seen 
after attempts to treat aggressive tumors 
using a method other than that which 
he/she prefers. Let him among us who is 
free of disasters cast the first stone. There 
are a variety of ways to deal with the truly 
incompetent surgeon without revising our 
educational system to such an extent. 

The generalist who argues against the 
need to learn about the unusual is forget- 
ting that he/she is already committed to a 
field that contains “unusual” diseases 
from the point of reference of those outside 
our specialty. The more we learn about 
uncommon disorders, the greater our 
understanding of the ordinary. 

We must be willing to examine our sys- 
tem for flaws, and when a defect is found, 
pursue a corrective course. In this instance, 
the present state is imperfect, but move- 
ment toward either extreme seems unlike- 
ly to result in a net improvement. 

Byron J. BAILEY, MD 
Chief Editor 
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News and Comment 


Course Off-mng.— The Sixth Inter- 
national Cours on “Functional Endo- 
scopie Sinus Technique: Diagnosis and 
Surgery” wil! be effered by the Uni- 
versity Ear, Nose, and Throat Hospi- 
tal, Graz, Austria, Sept 1 through 3, 
1988. For further information, contact 
Heinz Stammberger, MD, University 
Ear, Nose, and Throat Hospital, A- 
8036, Graz, Austria. 


Course.—The American Academy of 
Otolaryngic Alergy is presenting a 
“Basie Course in Otolaryngic Aller- 
gy,” July 22 ta-ough 27, 1988, in Cam- 
bridge, Mass. There will be 30 credit 
hours given. A oraetical look at immu- 
nology, a brief comparison of various 
approaches te allergy past and 
present, an applied workshop for skin 
testing and food allergy evaluation, 
and a practical format for integrating 
allergy into the otolaryngie practice is 
a good description of the course. This 
course is desyened primarily for the 
otolaryngologist preparing to add 
allergy to his or her practice. For 
more information, contact American 
Academy of Otelaryngic Allergy 
Foundation, 1101 Vermont Ave NW, 
Suite 303, Wasaington, DC 20005. 


Seminar.—The Department of Oto- 
laryngology amd Maxillofacial Sur- 
gery at the Lriversity of Cincinnati 
Medical Center is sponsoring a fami- 
ly-oriented edacational retreat on 
“Fundamentais of Otolaryngology” to 
be held Aug 7 through 12, 1988, at 
Kings Island, Ohio. This course is 
approved for Category 1 credit of the 
Physician’s Recognition Award of the 
AMA. For further information, con- 
tact Denald A. Shumrick, MD, Profes- 
sor and Chamman, Department of 
Otolaryngology and Maxillofacial 
Surgery, University of Cincinnati 
Medical Center, Suite 528, 231 Bethes- 
da Ave, Cincinnati, OH 45267; (513) 
872-4155. 


Symposium.—The Kresge Hearing 
Research Institute is presenting an 
International Symposium on “Cur- 
rent Concepts of Hair Cell Funetion,” 
June. 12 through 14, 1988, ir Ann 
Arbor, Mich. The major topics will be 
motility of hair cells, information pro- 
cessing, connections, and synaptology. 
For further information, contect Dr 
Jochen Schacht, Kresge Hearing 
Institute, The University of Miehigan, 
Ann Arbor, MI 48109-0506; (315) 763- 
3572. 


Congress.—The South African Soci- 
ety of Otolaryngology “Course in Oto- 
logy” will be held from Oct 16 through 
20, 1988, and the Head and Neck 
Oncology Society of South Africa will 
hold its Third National Congress on 
Oct 21, 1988, at the Mount Nelson 
Hotel, Cape Town, South Africa. For 
further information, contact Ms Deb- 
orah McTeer, Postgraduate Medical 
Centre, University of Cape Town Med- 
ical School, Observatory, 7925, Cape 
Town, South Africa, or telephone 
471250, extension 348. 


Conference.—A conference on dizzi- 
ness update will be given Oct 20 to 22, 
1988, by the Department of Otelaryn- 
gology, University of Toronto. Cetego- 
ry 1 continuing medical education 
credits will be offered. For further 
information, contact Continuing Edu- 
cation, Faculty of Medicine, Medical 
Sciences Building, University of 
Toronto, Toronto, Ontario, Canada 
M5S 1A8; or call (416) 978-2718. 


Meeting.—The American Academy 
of Otolaryngic Allergy will be having 
its annual meeting Sept 29 through 
Oct 1, 1988, in Washington, DC. Jp to 
16 credit hours will be offered. For 
further information, contact Ameri- 
can Academy of Otolaryngic Allergy 
Foundation, 1101 Vermont Ave NW, 
Suite 303, Washington, DC 20005. 
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Postgraduate Course.—The Harvard 
Medical School postgraduate course in 


basic review and current concepts in . 


neuroradiology and head and neck 
radiology will be offered Oct 3 
through 7, 1988, at the Lafayette 
Hotel, Boston. There will be 40 hours 
of Category 1 credit offered. For fur- 
ther information, contact Harvard 
Medical School, Department of Con- 
tinuing Medical Education, Boston, 
MA 02114; (617) 732-1525. 


Symposium.—The Cleveland Clinic 
Foundation and The Aspen (Colo) 
Music Festival are jointly sponsoring 
a continuing education symposium 
entitled, “Medical Problems of Musi- 
cians and Daneers,” to be held July 27 
through 31, 1988, at The Wheeler 
Opera House, Aspen. The symposium 
is directed toward physicians and oth- 
er health care professionals who are 
involved in the diagnosis, treatment, 
and rehabilitation of performing art- 
ists. For more information, contact 
the Department of Continuing Educa-. 
tion, The Cleveland Clinie Education- 
al Foundation, 1 Clinic Center, 9500 
Euclid Ave, Room TT3-301, Cleveland, 
OH 44195; (800) 762-8172 (Ohio), or 
(800) 762-8173 (outside Ohio). 


Symposium.—The Center for Crani- 
al Base Surgery, Eye and Ear Hospi- 
tal, Presbyterian-University Hospital, 
and the University of Pittsburgh Cen- 
ter for Continuing Education for the* 
Health Sciences, Division of Continu- 
ing Medical Education, announce an 
"International Symposium on Cranial 
Base Surgery," Sept 13 through 17, 
1988, at the Vista International Hotel, 
Pittsburgh. There will be 30 Category 
1 hours offered. For further informa- 
tion, contact Center 'for Continuing 
Education for the Health Sciences, 
Division of Continuing Medical Edu- 
cation, University of Pittsburgh, 200 
Meyren Ave, First Floor, Pittsburgh, 
PA 15213; (412) 648-9888. 
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Books 


Surgical Treatment of Middle Ear Cholesteatoma, 
by M. Wayoff, R. Charachon, P. Roulleau, et al, 
238 pp, with 84 illus and three tables, $130, New 
York, S Karger AG, 1987. 

Surgical Treatment of Middle Ear 
Cholesteatoma contains 220 pages of 
text and 262 references dealing with 
the subject of cholesteatoma and its 
treatment. In nine chapters, the 
authors discuss terminology, patholo- 
gy, pathogenesis, the clinical evalua- 
tion and complications of cholesteato- 


. ma, cholesteatoma surgery, and their 


indications as well as results. These 
topics are dealt with in a comprehen- 
sive manner, reflecting the experience 
and philosophies of this group of sur- 
geons. In general, their views repre- 
sent a sound approach to the subject 
based on clinical experience. They 
allow for flexibility and variations in 
the surgical techniques of managing 
cholesteatoma. This view should serve 
as an excellent guide for individuals 
who are near the completion of their 
training or following their clinical 
training in otolaryngology. In addi- 
tion, the authors present a complete 
bibliography that is very useful for 
future reference on this subject. 
Unfortunately, the text is very wor- 
dy and makes for slow reading. Topics 
and subtopics are repeated in several 
sections, so the text could have been 
editorially shortened for easier read- 
ing. Perhaps much of this is due to the 
fact that this book represents an 
English-language translation of the 
original French version. The illustra- 
tions, particularly of surgical proce- 
dures, are diagrams that, though clear 
in many areas, would benefit from an 
experienced medical illustrator. 
While the discussion of etiology of 
cholesteatoma is very complete, the 
authors, perhaps, do not emphasize 
sufficiently cholesteatomas that may 
arise from entrapped epithelium in a 
temporal bone fracture extending 
through the tympanic ring, implanted 
epithelial remnants from traumatic 
perforation of the tympanic mem- 
brane, and from long-term placement 
of ventilating tubes in the tympanic 
membrane. Although these clinical 
forms of cholesteatoma are not com- 
mon, à comprehensive treatise on the 


subject should contain a better 
description of the etiology and the 
management of these preventable 
forms of acquired cholesteatoma. 

In summary, the book represents a 
view that is supported by the experi- 
ence and judgment of the authors and 
is recommended for those who have 
had some experience with the treat- 
ment of middle ear mastoid cholestea- 
toma and who wish guidance in the 
management of certain controversial 
areas. 

RICHARD R. GACEK, MD 
Syracuse, NY 


The Artistry of Reconstructive Surgery, vols 1 and 
2, by Burt Brent, MD, 1000 pp, with illus, St 
Louis, CV Mosby Co, 1987. 

This two-volume book is accurately 
described in the foreword as “the cof- 
fee-table art book of plastic surgery." 
Conceived and edited by Dr Burt 
Brent of Stanford (Calif) University, 
areas covered include lip and nasal 
reconstruction, auricular, eyelid, and 
orbital reconstruction, reanimation of 
the paralyzed face, facial resurfacing 
and contouring, scalp reconstruction, 
facial trauma, jaw reconstruction, and 
craniofacial surgery, as well as recon- 
struction of the trunk, lower and 
upper extremities, and breast. The 
entire first volume and about a third 
of the second volume is of direct inter- 
est to facial plastic surgeons. 

A case history format makes this 
book easy to read and consider in 
small segments. Each contributor 
(from a list that includes such distin- 
guished names as Sheen, Mustarde, 
Furnas, Converse, and Juri) presents 
a two- to four-page case, replete with 
photographs and line drawings. The 
accompanying text presents analysis 
of the initial problem treatment 
options considered, why what was 
finally chosen was chosen, and an 
evaluation of the outcome. Each 
author also includes in his text specif- 
ic information on postoperative treat- 
ment, timing of staged procedures, 
and avoidance and treatment of com- 
plieations. Careful editing has en- 
sured a uniformity of presentation 
unusual with so many contributors. 
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This is not a textbook or a surgical 
atlas, so it assumes knowledge that 
most junior residents do not have. 
Neophytes may, however, enjoy the 
volumes as a source of inspiration. 
Physicians in experience from senior 


residents onward will delight in this 


book. Half of the fun of reading it is 
considering “What would I do for such 
a patient?" —and deciding, after view- 
ing the final photographs, “Would my 
outcome be that good? “How shall I 
modify my techniques to improve my 
results?” 

I heartily recommend this beautiful 
book for both education and enjoy- 
ment. 

KAREN CALHOUN, MD 
Galveston, Tex 


Microscopy and Microsurgery of the Larynx and 
Laryngopharynx, by Vanik S. Pogosov and Vasilii 
F. Antoniv, 180 pp, with illus, Madison, Conn, 
International University Press, 1987. 


The authors of this text share a vast 
clinical experience in laryngeal micro- 
surgery as it is currently practiced in 
the Soviet Union. Valuable attention 
is paid to the technical aspects of 
surgical preparation and manipula- 
tion. Astute observations are stressed 
with regard to visual presentations of 
diseases ranging from benign to 
malignant processes. For this reason, 
it is somewhat unfortunate that the 
authors have made infrequent use of 
intraoperative photographic  docu- 
mentation, photographie demonstra- 
tion that would greatly enhance the 
reference quality of this text. Fur- 
thermore, there appears to be less 
discussion of surgical outecme than is 
customary to expect in a text of this 
kind. For example, postoperative pho- 
natory function is rarely analyzed, 
nor is respiratory efficiency or deglu- 
tatory ability. Nevertheless, western 
otolaryngologists interested in the 
current state of Soviet laryngology 
would appreciate an infermal and 
candid account of daily practice by 
two experienced clinicians in the Sovi- 
et Union. 

CLARENCE T. SASAKI, MD 
New Haven, Conn 


Books 


DESCRIPTION? Eac milliliter of 
NASALCROM* -cromo!-n-sodium na- 
SC: solution, USE) conttn=40 mg cro- 
molyn sodium ^ purif»d9water with 
benzalkonium chloride 9.01% and 
EDTA (edetate ersodiur ) 8.01% 
INDICATIONS: 4ASALO@R@M is indi- 
cated for the-arewentiorzar3 treatment 
ofthe symptom of allæg= rhinitis 
CONTRAINDIGARIONS: NASALCROM 
is contraindiza=d in cse patients 
who have shown hypersensitivity to 
ary of the inaraeients 
PRECAUTIONS Genemi: Some pa- 
tients may exeeience -ussient nasal 
stinging and/or sneezir-; immediately 
following insfiicion of*NZSALCROM 
Except in ror-cocurrermes, these ex- 
périences hase sot cased discontin- 
uation of thempo 
In view of theory ard nai routes 
of axcretion fer @omolyr sedium, con- 
Sigeration sheul be ginto decreas- 
ing the dosage or diszortinuing the 
ministration c the dhacin patients 
win impaires enol omotice func- 
tian 
Carcinogenesis: Mutagenesis, and 
Impairment of Pertilit™; Long term 
Studies in mise “12 mortis intraperi- 
loneal treatmen™Oliowed Gy 6 months 
observation), hamsters (12 months 
infaperitoneat saimes allowed by 
12months ofsewation” cad rats (18 
menths subeumneou- -eatment) 
showed no mecoiostic sfct of cro- 
melyn sodium 
Nc evidence of chrorr»ssmal dam- 
age or cytotoximity woe abtoined in 
Various mutageessis st- des 
Nc evidence ef mpaired -ertility was 
shewn in labarzory anene reproduc- 
tior. studies 
Pregnancy: Pregnancy Category B 
Reproduction sfadies wit cromolyn 
Sodium administered soranterally to 
pregnant mice, rots, Cid rabbits in 
doses up fo 358 times ‘ne human 
Climical dosesapmoducee ro evidence 
Of ‘etal malformations. “\averse fetal 
effacts (increase resorstiens and de- 
creased fetal«weght) werenoted only 
at the very hign 2arente-okdoses that 
produced maternal foxiait,. There are 
however, no adequate an= well-con- 
trolled studies zregnc"t women. Be- 
cause anima: Sareductmrn studies are 
no: always grewictive. f human re- 
spense, this drue shoule be used dur- 
inc pregnancy owl y if ciem: needed 
Drug Interoctior Durin *regnancy: 
Cramolyn socium and-issproterenol 
were studied Teliawing itcutaneous 
injections in peamant mrze Cromolyn 
sodium alone «doses «f 50 to 540 
mg/kg (38 13:338 tims "he human 
dose) did not -muse sigaificant in- 
creases in resorr-ens or-n«jor malfor- 
mc:ions. Isoprotesenol amn- at a dose 
of 27 mg/kg (SD times ne human 
dose) increased moth resomtions and 
mctformations= Te oddiwor of cromo- 
lyn sodium (238 time te human 
dose) fo isoproterenol G§C times the 
human dose! cppear- te have in- 
creased the ingicence œ bath resorp- 
tions and malformations 
Nursing Mother: lt is mot known 
whether this @rug is excraied in hu- 
mcn milk. Becasse moaay-druas are 
excreted in human ril caution 
sheuld be exercisec when NA- 
SALCROM is administersd*o a nurs- 
ingewomon 
Pediatric Use: Safety me effective- 
ness in children Delow ^e age of 6 
s have not-Dwen est b*shet 
ADVERSE REACEONS: nE most fre- 
quent adverse-rexctions-o curring in 
the:430 patiemtsancluded ^ the clini- 
cal trials with ṣASAIDTFOM were 
sneezing (1 in poms), nasal 
Stinging (1 in 2D . nasatusning (1 in 
25) and nasdl arritatia (1 in 40) 
Hecdaches anil pad tccte were re- 
ported in abou! in 50 >aments. Epi- 
Staxis, postnasa«drip, aadwash were 
reperted in less hon oe» »ercent of 
the patients. Osecatientmn ^e clinical 
trials developed enaphymxs 
Adverse reactipes whilh nave oc- 
cured in the uss of otes cromolyn 
soc'um formulatens forsn&olation in- 
Clude ongioesema, jolt pain and 
Swelling, urticatic, coug aad wheez- 
ing Other reacts reposer rarely are 
serum sickness, perigr3r«c voscu- 
litis polymyositie periced=s, photo- 
dermatitis, exfolistive de-rmotifis, pe- 
ripheral neuritis. end negarssis 
CAUTION: Feder low «mnibits dis- 
persing withos! wescripaic 
NASALCROM™ is o regsteed trode- 
mark of Fisons qp 3 : 
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-1 KNOW IT WILL WORK TODAY, TOMORROW 
AND FOR THE ENTIRE ALLERGY SEASON" 


NASALCROM works rapidly—usually within the first few doses-—to relieve 
the congestion, rhinorrhea, and sneezing of seasonal allergic rhinitis. 
And NASALCROM is remarkably well tolerated...virtually uncomplicated 
by serious side effects, tolerance or contraindications. 


NASAL SOLUTION 


D NASALCROM 
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VOS (cromolyn sodium / FISONS) 
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It is what separates the capable from the best. It 
allows one to achieve his or her full potential. And it has 
become the trademark of the American Academy of 
Cosmetic Surgery; the only organization established to 
represent all health care professionals who specialize in 
cosmetic surgery or dental image enhancement. 

Because the public demands higher aesthetic and 
technical standards for these services, members of the 
AACS pursue advanced training within their various 
specializations. Since no one organization can 
adequately represent all doctors specializing in both 
cosmetic surgery and dentistry, the AACS is a necessary 
and important voice for these providers. 

As a teaching organization, the AACS sponsors 
World Congresses, workshops, fellowships and 


publications to keep members abreast of the latest and 


The American Academy A 


Pacific Palisades, CA 90272 





most advanced techniques. Also provided to members 1s 
a subscription to the American Journal of Cosmetic 
Surgery, and access to the AACS Educational 
Foundation, cosmetic surgery library and museum. 
The AACS welcomes all qualified professionals 
interested in advancement of the field. For further 
information on membership, please call or write the 


American Academy of Cosmetic Surgery. 


of Cosmetic Surgery f 
860 Via de la Paz, Suite B2 ` 4 


(213) 459-7662 
(800) 221-9808 
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' omexilin/Cavulonate potassium 
For greater clinical certainty 
against the threat of B-lactamase 


Jf The only oral clavulanate antibiotic— destroys the 
enzymes that inactivate cephalosporins and 
penicillins 


/ Broad spectrum of activity* — includes g-lactamase- 
and non-s-lactamase-producing pathogens 


S Dosed q8h with food—for optimal tolerance and 
compliance 


Forms parents prefer: flavors kids like 


Chewable Oral 
tablets | Suspension 
425' & '250' | 125' banana 
lemon-lime 250' orange 


*In vitro activity Coes sot necessary imply in vivo efficacy 


Please seenext page fr brief summary 
of prescribing infarm=ion. 


iii. Beecham 
^ laboratories 


BRISTOL . TENNESSEE 37620 











Brief Summary of Prescribing Information — 
AUGMENTIN® amoxicillin/clavulanate potassium - 
Indications and "€ AUGMENTIN* is indicated in the treatment of infections 
ote UR susceptible strains of tne designated organisms in the conditions 
i À 
Lower Respiratory Infections caused by 8-lactamase-producing strains of 
Hemophilus influenzae and Branhamella catarrhalis. — 
Otitis Media caused by B-lactamase-producing strains of Branhamella 
catarrhalis and Hemophilus influenzae. 
Sinusitis caused by 8-lactamase-producing strains of Branhamella catarrhalis 
and Hemophilus influenzae. ; : 
Skin and Skin Structure Infections caused by 3-lactamase-producing strains 
ot ered key aureus. E. coli, and Klebsiella Spp. : 
Urinary Tract Infections caused by B-lactamase-producing strains of E. coli, 
_ Klebsiella spp and Enterobacter spp. d 
While AUGMENTIN® is indicated only for the conditions listed above infections 
caused by ampicillin susceptible organisms are also amenable to AUGMENTIN* 
treatment due to its amoxicillin content. Therelore, mixed infections caused by 
ampicillin susceptible organisms and B-lactamase-producing organisms suscep- 
tible to AUGMENTIN® should not require the addition of another antibiotic. i 
 Bacteriologic e ad to determine the causative organisms and their suscepti- 
bility ^ AUGMENTIN® should be performed together with any indicated surgical 
procedures. 
Therapy may be instituted prior to obtaining the results from bacteriological 
and susceptibi Y studies to determine the causative organisms and their suscepti- 
bility to AUGMENTIN® when there is reason to believe the infections may involve 


Contraind : A history 0 aleme reactions to any onn is a contraindication 
WARNINGS: SERIOUS AND 0 DAE, TAL dA LLB 


E L 
Many BEFORE INITIATING THERAPY WITH ANY PENICILLIN, CAREFUL 
INQUIRY SHOULD BE M NCERNI 
REACTIONS TO PENICILLINS. CEPHALOSPORINS, OR OTHER ALLERGENS. IF 
10 URS, AUGMENTIN® SHOU 


dii functions, including renal, hepatic and hematopoietic function is advis- 
a 


g of patients with mononucleosis who receive ampicillin 
develop a skin rash. Thus, ampicillin class antibiotics should not be administered 
to patients with mononucleosis. ? ; ; 

he possibility of superinfections with mycotic or bacterial patogena should 
be kept in mind during therapy. If superinfections occur (usually involving 
Pseudomonas or Candida), the drug should be discontinued and/or appropriate 
therapy instituted. : od 
Drug/Laboratory Test Interactions: Oral administration of AUGMENTIN* will 
result in high urine concentrations of amoxicillin. High urine concentrations of 
ampicillin may result in false positive reactions when Mss for the presence of 
lucose in urine using Clinitest™ Benedict's Solution or Fehling S Solution. Since 
is effect may also occur with amoxicillin and therefore AUGMENTIN? it is 
recommended that glucose tests based on enzymatic glucose oxidase reactions 
(such as Clinistix" or Testape™) be used. 

Following administration of groan to pregnant women a transient decrease 
in plasma concentration of total conjugated estriol, estriol-glucuronide, conju- 
gated estrone and estradiol has been noted. This effect may also occur with 
amoxicillin and therefore AUGMENTIN® t e 
Drug Interactions: Probenecid decreases the renal tubular secretion of amoxicillin 
Concurrent use with AUGMENTIN® may result in increased and prolonged blood 
levels of amoxicillin. — S 

. The concurrent administration of allopurinol and ampicillin increases substan- 
tially the incidence of rashes in patients receiving both drugs as compared to 
patients [Sr ampicillin alone. It is not known whether this potentiation of 
ampicillin rashes is due to allopurinol or the platy esent in these patients. 
There are no data with AUGMENTIN® and alloourinol administered concurrently. 

AUGMENTIN® should not be co-administered with Antabuse™ (disulfiram). _ 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Long-term Studies in 
animals have not been performed to evaluate carci ic or Mutagenic potential. 
Pregnancy (Category B): Reproduction studies have been performed in mice and 
rats at doses up to ten (10) times the human dose and have revealed no evidence 
of impaired fertility or harm to the fetus due to AUGMENTIN* There are, however. 
no adequate and well-controlled studies in pregnant women. Because animal 
reproduction studies are not always predictive of human response, this drug 
should be used durin pregnancy; only if clearly needed 
Labor and Delivery: Oral ampicillin class antibiotics are generally poorly absorbed 
during labor. Studies in guinea pigs have shown that intravenous administration 
of ampicillin decreased the uterine tone, frequency of contractions, height of 
contractions and duration of contractions. However, it i$ not known whether the 
use of AUGMENTIN* in humans during labor or delivery has immediate or delayed 
adverse effects on the fetus. prolongs the duration of labor or increases the 
likelihood that forceps delivery or other obstetrical intervention or resuscitation of 
the newborn will be necessary. ; 

Nursing Mothers: Ampicillin class antibiotics are excreted in the milk, therefore, 
caution should be exercised when AUGMENTIN* is administered to a nursing woman. 
Adverse Reactions: AUGMENTIN® is generally well tolerated. The majority of 
side effects observed in Clinical trials were of a mild and transient nature and less 
than 3% of patients discontinued uag because of drug related side effects 
The most frequently reported adverse effects were diarrhea/loose stools (9%), 
nausea (3%), vomiting (1%), skin rashes and urticaria (3%), and vaginitis (1%). 

The overall incidence of side effects, and in particular diarrhea. increased with 
the higher recommended dose. Other less frequently reported reactions include: 
abdominal discomfort. flatulence and headache. 

VS cales adverse reactions have been reported for ampicillin class 
antibiotics. 

Gest este Diarrhea, nausea, vomiting, gastritis, stomatitis, glossitis, black 
ally Tongue. enterocolitis and pseudomembranous Colitis. As with some other 

ede ilins and some cephalosporins, transient hepatitis and cholestatic jaundice 
ave been reported rarely — — ra 

Hypersensitivity QUE. Skin rashes, urticaria, erythema multiforme and an 

occasional case of exfoliative dermatitis have been reported. These reactions 

may be controlled with antihistamines and, if necessary, systemic corticosteroids. 

Whenever such reactions occur the drug should be discontinued, unless the 


opinion of the eee dictates otherwise. Serious and occasionally fatal hyper- 


sensitivity (anaphylactic) reactions can occur with oral penicillin (See Warnings). 
Lyer A moderate rise in SGOT and/or SGPT has been noted in patients treat 
with a 


cance of these findings is unknown. — | 
Hemic and Lymphati tems. Anemia, thrombocytopenia, thrombocytopenic 
rpura, eosinophilia, leu ja and agranulocytosis have been reported during 
erapy «DN pem ad Aq reactions are usually reversible on discontinuation 
of therapy and are believed to be hypersensitivity phenomena. A slight thrombocytosis 
was noted in less than 1% of the patients treated with AUGMENTIN® 
en Adults: The usual adult dose is one AUGMENTIN” '250' tablet every 
eight hours. For more Severe d infections of the respiratory tract, the 
dose should be one AUGMENTIN* '500' table: every eight hours. 

Since both the AUGMENTIN® '250' and ‘500° tablets contain the same 
amount of clavulanic acid (125mg, as the potassium salt two AUGMENTIN* 
'250' tablets are not equivalent to one AUGMENTIN” ‘500’ tablet. Therefore, tw 

GMENTIN® ‘250’ tablets should not be substituted for one AUGMENTI 

0’ tablet for treatment of more severe infections. a à 
Children: The usual dose is 20mg/kg/day, based on amoxicillin component, in 
divided doses every eight hours. For otitis media. sinusitis and other more Severe 
infections, the dose should be Mom Np /day based on the amoxicillin component, 
z! e oes gy eight hours. Also available as AUGMENTIN* ‘125° and 


e tablets. 
Children weighing 40kg and more should be dosed according to the adult 
recommendations. 
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eie class antibiotics as well as with AUGMENTIN* but the signifi- 


For tbe most illuminating material 
available on tbe care of tbe voice... 


The Voice Foundation 
PUBLICATIONS 


Symposium Transcripts 


From the proceedings of the 9th Symposium: Care 

of the Professional Voice held in 1980 to the Lith 
Symposium: Care of the Professional Voice held in 1985, 
transcripts of each symposium are published in two 
volumes: one volume contains the Scientific Papers 
presented at the symposium, the second volume 
contains the pedagogic material. Available in sets 

or individually. 

Symposium proceedings from 1986 and 1987 u ill be 
published in the official publication of The Voice 
Foundation, Journal of Voice, available from Raven 
Press, 1185 Avenue of the Americas, New York, NY 
100306. Subscription price: $60/year individuals, 
$72/year institutions, U.S. prices. 


Other Publications 


Research Aspects of Singing 

Edited by Joban Sundberg, Pb.D. 

Professor and Head of Musical Acoustics Laboratory 
Royal Institute of Technology, Sweden. 110pp. 
Softbound complete with sound illustrations on 
EP grammaphone record $12 U.S. 


Spastic Dysphonia: State of the Art 1984 

Edited by George A. Gates, M.D. 

Transcripts of Panel Discussion, International 
Symposium on the Larynx, University of California, 
School of Medicine, San Francisco, California. 42pp. 
Softbound — $15 U.S. 


AUDIO VISUAL CASSETTES 


From Vocal Fold Vibration by Mirano Hirano, M.D. 
to The Larynx: Once Over Lightly by Van L. 
Lawrence, M.D., The Voice Foundation offers an 
impressive selection of audio visual Cassettes that 
cover a variety of voice-related topics. 


NEW! 


Performers and Voice Fatigue 

by Jean Abitbol, M.D. 

A didactic physiological presentation on vocal fold 
mechanisms relating to medical problems of chronic 
vocal fatigue especially affecting performers. 25 
minutes color and sound $65 U.S. (tentative ) 





For more detailed information on publications and 
audio visual cassettes available from Tbe Voice 
Foundation, please write: Tbe Voice Foundation, 
157 East 6Ist Street, New York, NY 10021. 








Ultraporous PROPLAST chin implants provide 


long-term, stable and natural profile restoration 


Now you have a choice... 

Available in two preformed designs, PROPLAST 
standarc and dinpled chins insure long-term stabiliza- 
tion. Extemded clinical studies** to eight year post- 
implantation demonstrate thickness retention and mini- 
mal pesterior migration as a result of the ultraporous 
PROPLAST imolant material—70-90% porous by vol- 
ume with pore szes from 50-400 microns—which allows 
for rapic ingrowth by well-vascularized fibrous tissue. 


After tissue ingrowth, PROPLAST chins are invisi- 
ble, non-palpab e, and non-deformable. The flexible, 
tissue-li e softness of the PROPLAST implant conforms 
closely underlving bone yet remains sufficiently firm to 


maintain desired contours. 


VITEK, Inc. 


I 2205 In 24m Alant REA A eerie 


Cnly frcm Vitek 








For greater intraoperative convenience, PRO- 
PLAST chins sculpt easily with a scalpel or hand-held burr 
when modification is required, and the posterior vertical 
groove coapts readily with the ridge of bone sometimes 
promiment on mentum. 


The surgeon can choose standard or dimpled pre- 
forms from a variety of sizes or carve a specialized chin 
from blocks of PROPLAST material. Available sizers aid 
in size selection. Custom shapes can also be prepared to 
surgeon’s specification. 

PROPLAST implants arrive non-sterile, double 
packaged, and ready for the autoclave. For details, to order, 
or to request a free video tape call (800) 366-8485. (OS: 


and Canada) 


"PROPLAST is a registered trademark of Vitek, Inc., Houston, Texas U.S.A. 
cowered by U.S. Patents 3,992,725 and 4,129,470, corresponding foreign pat- 
enis. and pending applications. 


` "(Reported in Journal of Oral Surgery—39:912-919, 1981) 013B 


3143 Yellowstone, Houston, Texas 77054 
Telephone: (713) 747-9296 
Telex: 293166 VITEK UR 


When treating 
allergic rhinitis 
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As demonstrated in two clinical. studies... 
Incidencé-of stinging and burning 
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VAN-ENASE AQ? 
Peono) ^ ^ ^ 
Nasa-ide- 


a 4o B THECHVE: Effective: Unsurpassed efficacy as ompared 
\ to other leading nasal steroids? 


a Comfortable: Water-based, containing no - 
propylene glycol er other solvents 


@ Convenient: Just one.or two sprays per 
nostril, D.i.d. 


E Safe: Now proven safe and.gentle enough 
for patients 6 years or older 


Also available as an aerosol in VANCENASE* NasaMohaler. 


*calkusated on the dried basis 
fNasdlde* (flunisolide) is a registered trademark of Syntex Laboratories, Inc. 


t In othef'etudies, mild nasopharyngeal irritation has been reported in up to 2496 of patients 
weated with beclomethasone dipropionate aqueous spray. Transient nasal burning and Singing 
werereport&d in approximately 45% of patients treated with flunisolide aqueous spray. 


See next page fer references and Brief Summary of Prescribing Information. 
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|, Stricker WE, Chu CP. et al: Efficacy of beclomethasone nasal solution, flunisolide, 
| sympt . Mayo Clin Proc 1987,62:125-134. 2. Varonier H, 
1 comparison of beclomethasone 2 onate aqueous nasal spray and flunisolide nasal 
ement of seasonal rhinitis in adults and children. Clinical eee rt, 1985. 3. Bronsky EA, 
kelman DA, et al: A comparison of two dosing regimens of beclomethasone opone 
pr mE nasal spray in the treatment of acute seasonal rhinitis. Immunol & Allerg 


. Pande! beclomethasone dipropionate, 
~ monohydrate Nasal Spray, 0.042%* 


-FOR INTRANASAL USE ONLY 
l *calculated on the dried basis SHAKE WELL BEFORE USE 
INDICATIONS AND USAGE VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray is 

indicated for the relief of the symptoms of seasonal or perennial allergic and non-allergic (vasomotor) rhinitis. 

— Results from two clinical trials have shown that significant symptomatic relief was obtained within three days. 

, However, symptomatic relief may not occur in some patients for as long as two weeks. VANCENASE AQ Nasal 

Spray should not be continued beyond three weeks in the absence of significant symptomatic improvement. 
VANCENASE AQ Nasal Spray should not be used in the presence of untreated localized infection involving the 
nasal mucosa. 

. . VANCENASE AQ Nasal Spray is also indicated for the prevention of recurrence of nasal polyps following 
surgical removal. 

Clinical studies have shown that treatment of the symptoms associated with nasal polyps may have to be 
continued for several weeks or more before a therapeutic result can be fully assessed. Recurrence of 
symptoms due to polyps can occur after stopping treatment, depending on the severity of the disease. 
CONTRAINDICATIONS Hypersensitivity to any of the ingredients of this preparation contraindicates its use. 
WARNINGS The replacement of a systemic corticosteroid with VANCENASE AQ Nasal Spray can be 
accompanied by signs of adrenal insufficiency. 

Careful attention must be given when patients previously treated for prolonged periods with systemic 
corticosteroids are transferred to VANCENASE AQ Nasal Spray. This is particularly important in those patients 

who have associated asthma or other clinical conditions, where too rapid a decrease in systemic 
= Corticosteroids may cause a severe exacerbation of their symptoms. 
(s Studies have shown that the combined administration of alternate day prednisone systemic treatment and 

: orally inhaled beclomethasone increased the likelihood of HPA suppression compared to a therapeutic dose of 

either one alone. Therefore, VANCENASE AQ Nasal Spray treatment should be used with caution in patients 

= already on alternate day prednisone regimens for any disease. 

i If recommended doses of intranasal beclomethasone are exceeded or if individuals are particularly sensitive 
- .. er predisposed by virtue of recent systemic steroid therapy, symptoms of hypercorticism may occur, including 
l very rare cases of menstrual irregularities, acneiform lesions, and cushingoid features. If such changes occur, 
[m VANCENASE AQ Nasal Spray should be discontinued slowly, consistent with accepted procedures for 
U^ fog pl oral steroid therapy. 
i RECAUTIONS General: During withdrawal from oral steroids, some patients may experience symptoms of 

s withdrawal, e.g., joint and/or muscular pain, lassitude and depression. Rarely, immediate hypersensitivity 
~ reactions may occur after the intranasal administration of beclomethasone. 

. .. Extremely rare instances of wheezing, nasal septum perforation and increased intraocular pressure have 
pe M been reported following the intranasal application of aerosolized corticosteroids. Although these have not been 
= observed in clinical trials with VANCENASE AQ Nasal Spray, vigilance should be maintained. 

|... nGlinical studies with beclomethasone dipropionate administered intranasally, the development of localized 
- infections of the nose and pharynx with Candida albicans has occurred only rarely. When such an infection 
k develops, it may require treatment with appropriate local therapy or discontinuance of treatment with 

— . VANCENASE AQ Nasal Spray. 
E ^ If persistent nasopharyngeal irritation occurs, it may be an indication for stopping VANCENASE AQ Nasal 
pray. 

M. Beclomethasone dipropionate is absorbed into the circulation. Use of excessive doses of VANCENASE AQ 

.. Nasal Spray may suppress HPA function. 

A VANCENASE AQ Nasal Spray should be used with caution, if at all, in patients with active or quiescent 
tuberculous infections of the respiratory tract; in untreated fungal, bacterial, or systemic viral infections; or 
-ocular herpes simplex. 

- For VANCENASE AQ Nasal Spray to be effective in the treatment of nasal polyps, the spray must be able to 
enter the nose. Therefore, treatment of nasal polyps with VANCENASE AQ Nasal Spray should be considered 
- adjunctive therapy to surgical removal and/or the use of other medications that will permit effective penetration 

of VANCENASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form of treatment. 
As with any long-term treatment, patients using VANCENASE AQ Nasal Spray over several months or longer 

should be examined periodically for possible changes in the nasal mucosa. 

Because of the inhibitory effect of corticosteroids on wound healing. patients who have experienced recent 
nasal septal ulcers, nasal surgery, or trauma should not use a nasal corticosteroid until healing has occurred. 
As Although systemic effects have been minimal with recommended doses, this potential increases with 

Y excessive doses. Therefore, larger than recommended doses should be avoided. 
~ Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total of 95 weeks, 13 weeks by 
inhalation and 82 weeks by the oral route, resulted in no evidence of carcinogenic activity. Mutagenic studies 
— have not been performed. 

-Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, was observed following 
" treatment by the oral route. No inhibition of the estrous cycle in dogs was seen following treatment with 
E beclomethasone dipropionate by the inhalation route. 
|. Pregnancy: Teratogenic Effects: Pregnancy Category C: Like other corticoids, parenteral (subcutaneous) 
- beclomethasone dipropionate has been shown to be teratogenic and embryocidal in the mouse and rabbit when 
des given in doses approximately ten times the human dose. In these studies beclomethasone was found to 

- produce fetal resorption, cleft palate, agnathia, microstomia. absence of tongue, delayed ossification, and 
= agenesis of the thymus. No teratogenic or embryocidal effects have been seen in the rat when beclomethasone 

Y dipropionate was administered by inhalation at ten times the numan dose or orally at 1000 times the human 
N dose. There are no adequate and well-controlled studies in pregnant women. Beclomethasone dipropionate 
"should be used during pregnancy only if the potential benefit justifies the potential risk to the fetus. 

. . Wonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers receiving corticosteroids 
. .- during pregnancy. Such infants should be carefully observed. 
-  wursing Mothers: It is not known whether beclomethasone dipropionate is excreted in human milk. Because 
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- — Pediatric Use: Safety and effectiveness in children below 6 years of age have not been established. 





4 peo. in these studies, implying that these complaints may be related to vehicle components of the 
|. Fewer than 5 per 100 patients reported headache, nausea, or light headedness following the use ot 
F KE. VANCENASE AQ (beclomethasone dipropionate, monohydrate) Nasal Spray. Fewer than 3 per 100 patients 
~ reported nasal stuffiness, nosebleeds, rhinorrhea, or tearing eyes. 
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des ^ adrenal suppression may appear. If such changes occur, VANCENASE AQ Nasal Spray should be discontinued 
. Slowly consistent with accepted procedures for discontinuing oral steroid therapy. The oral LDio of 
pray 
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Desire third associate in expanding ERYTHROMYCIN 
oltre ine ton DA DELAYED-RELEASE 
prehensive ENT Head/Neck ser- CAPSULES.USP 


vice. Outstanding four-season 
recreation area on Lake Michigan. BD . | — QD 


Competitive starting salary and Two 250-mg One 250-mg 
excellent fringe benefits. capsules capsule 









ERYC * (Erythror-ycin Delayed-Release Capsules, USP) 

. . . 4 Before prescribi, please see full prescribing information. A Brief Summary follows. 
For information write or call: INDICATIONS ANS USAGE: ERYC is indicated in children and adults for the treatment of the following 
conditions: 

Upper respiratry tract infections of mild to moderate degree caused by Streptococcus pyogenes 
(group A beta hemolytic streptococci): Streptococcus pneumoniae (Diplococcus pneumoniae) . 
Haemophilus inffenzae (when used concomitantly with adequate doses of sulfonamides. since not all 
Strains of H influeizae are susceptible at the erythromycin concentrations ordinarily achieved). (See 
appropriate sulfcamide labeling for prescribing information.) 


Burns Clinic Medical Center, P.C. 


. Lower respirat ry tract infections of mild to moderate seventy caused by Streptococcus pyogenes 
560 West Mitchell Street (group A beta hemolytic streptococci ). Streptococcus pneumoniae (Diplococcus pneumoniae) 
Respiratory tract infections due to Mycoplasma pneumoniae (Eaton's agent). A 
Petoske MI 49770 Pertussis (wheoping cough) caused by Bordetella pertussis. Erythromycin is effective in eliminating the | 
y , organism from th= nasopharynx of infected individuals. rendering them noninfectious. Some clinical studies 


suggest that ery ®romycin may be helptul in the prophylaxis of pertussis in exposed susceptible individuals. 
Diphtheria— Asan adjunct to antitoxin in infections due to Corynebacterium diphtheriae. to prevent 
establishment of zarriers and to eradicate the organism in carners. : 
Erythrasma—I the treatment of infections due to Corynebacterium minutissimum T 
Intestinal ame #asis caused by Entamoeba histolytica (oral erythromycins only). Extraenteric amebiasis 
requires treatmer with other agents. Infections due to Listeriasmonocytogenes. 
Skin and soft tSsue infections of mild to moderate severity caused by Streptococeus pyogenes and 
Staphylococcus 2reus (resistant Staphylococci may emerge during treatment). 
Primary Syphils caused by Treponema pallidum Erythromycin (oral forms only) is an alternate choice 
of treatment for mary syphilis in patients allergic to the penicillins. In treatment'of primary syphilis, y 
spinal fluid shoul be examined before treatment and as part cf the follow-up after therapy The use of "ud 
erythromycin for ^e treatment of in utero syphilis is not recommended. (See CLINICAL PHARMACOLOGY , 
in full prescribinganformation) i 
Erythromycinsare indicated for treatment of the following infections caused by Ch/amydia trachomatis: 
conjunctivitis of € e newborn, pneumonia of infancy, urogenital infections during pregnancy. When tetra- 
Cyclines are contmindicated or not tolerated. erythromycin is indicated for the treatment of uncomplicated 
urethral, endocerweal, or rectal infections in adults due to Chlamydia trachomatis 
Legionnaires CSease caused by Legionella pneumophila. Altnough no controlled clinical efficacy 
studies have beer-conducted. in vitro and limited preliminary ciinical data suggest that erythromycin may 
be effective in tre ating Legionnaires’ disease. 
Therapy with e Jthromycin should be monitored by bacterioiogical studies and by clinical response 
(See CLINICAL PF3RMACOLOGY —Microbiology. in full prescribing information) 
Injectable benz-thine penicillin G is considered by the American Heart Association to be the drug of 
choice in the treatment and prevention of streptococcal pharyngitis and in long-term prophylaxis of 
rheumatic fever. Ven oral medication is preferred for treatment of the above conditions, penicillin G, V. or 
erythromycin are Iternate drugs of choice. 
Although no cow rolled clinical efficacy trials have been conducted. erythromycin has been suggested 
by the American Fart Association and the American Dental Association for use in a regimen for prophylaxis 
against bacterial exdocarditis in patients allergic to penicillin who have congenital and/or rheumatic or 
other acquired vaisular heart disease when they undergo denta! procedures and Surgical procedures of the 
upper respiratory 7act. (Erythromycin is not suitable prior to genitourinary surgery where the organisms 
likely to lead to baeteremia are gram-negative bacilli or the enterococcal group of streptococci). 
NOTE: When secting antibiotics for the prevention of bacterial endocarditis the physician or dentist 
should read the fur joint 1984 statement of the American Heart Sssociation and the American Dental 
Association 
CONTRAINDICATI "N: ERYC is contraindicated in patients with known hypersensitivity to this antibiotic. 


616-347-7000, ext. 126. 









Academic Position 


The Department of Otolaryngolo- 
gy-Heac and Neck Surgery of the 
Eastern Virginia Medical School is 
seeking a full-time otolaryngologist 
with special interest in reconstruc- 
tion, facial plastics, and maxillofa- 
cial trauma. 


This position includes active prac- 
tice, teaching, and protected 













research time. Candidates must be WARNING: There Eve been a few reports of hepatic dysfunction. with or without jaundice. occurring in f - 
. a o spr patients receiving *rythromycin ethylsuccinate, base, and stearate products A 
Board certified/eligible, qualified PRECAUTIONS: Cation should be exercised when erythromycin is administered to patients with i 






impaired hepatic famction (see CLINICAL PHARMACOLOGY in ful! prescribing information, and WARNING) 
Erythromycin ume in patients who are receiving high doses ot theophylline may be associated with an 

increase in serum *heophylline levels and potential theophylline-toxicity. In case of theophylline toxicity 

and/or elevated seum theophylline levels, the dose of theophyline should be reduced while the patient E. 


for appointment at the Assistant 
Professor level, and eligible for 
medical licensure in Virginia. The 
salary is competitive, and there are 
attractive fringe benefits. 


Applicants should send their curric- 
uium vitae to: 

Gary L. Schechter, M.D. 
Department of Otolaryngology 
Head and Neck Surgery 
825 Fairfax Avenue, Room 510 
Norfolk, Virginia 23507 
804-446-5934 






receiving concomient erythromycin therapy 

Erythromycin irserferes with the fluorometric determination af urinary catecholamines 

Prolonged or re seated use of erythromycin may result in an overgrowth of nonsusceptible bacteria or ' 
fungi. If superinfec-on occurs, erythromycin should be discontinued and appropnate therapy instituted. . 

When indicated ncision and drainage or other surgical procedures should be performed in conjunction 
with antibiotic the apy. 7 

Pregnancy Catesory B—Reproduction studies have been performed in rats, mice and rabbits using . 
erythromycin and s various salts and esters, at doses which were several times multiples of the usual 
human dose. No ewdence of impaired fertility or harm to the fetus that appeared related to erythromycin 
was reported in th=se studies. There are, however, no adequate and well-controlled studies in pregnaat 
women. Because amimal reproduction studies are not always predictive of human response. this drug 
Should be used duang pregnancy only if clearly needed if 

Labor and Delivwry — The effect of ERYC on labor and delivery is unknown / 

Nursing Mather —Erythromycin is excreted in milk (see CLINCAL PHARMACOLOGY in full preperibing 
information) À 

Pediatric Use— =e INDICATIONS AND USAGE and DOSAGE AND ADMINISTRATION 
ADVERSE REACTICNS: The most frequen: side effects of oral erythromycin preparations are gistro- 
intestinal and are case-related. They include nausea, vomiting, abdominal pain, diarrhea and anorexia, 
Symptoms of hepaaic dysfunction and/or abnormal liver function test results may occur (see WARNING) 

Mild allergic reae ons such as rashes with or without pruritus, urticaria, bullous fixed erustions, and 
eczema have been seported with erythromycin. Serious allergic reactions, including anaphylaxis have 
been reported 

There have beer solated reports of reversible hearing loss occurring chiefly in patientswith renal 
insufficiency and im patients receiving high doses of erythromycin. l 














Eastern Virginia Medical School is an affirma- 5 Caution: Federalzaw prohibits dispensing without prescriptior ; 0696G016 
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Somatosensory Evoked Potential (SEP) 


Helps You Forget the Way 
Evoked Potential Testing 
Used to be 


Pause a moment and think about the old 
days . . . before there was a Bio-logic. You 
remember when sophisticated 
electrodiagnostic testing required an 
expensive collection of heavy, clunky 
instrumentation, and the manufacturers told 
you what you needed. 








Visual Evoked Potential (VEP). Reliability is clearly 
indicated by the superimposed replica 


Well, times have changed and the Navigator 
is a sign of the times. Bio-logic is a 
successful leader in the revolution of the 
electrodiagnostic testing system industry. 
Our formula for success is simple. We listen 
to you. The new desk-top Navigator and the 
single-case Traveler are two of the obvious 
results. Because we provide systems like the 
Navigator according to your specifications, 
Bio-logic has become one of the fastest 
growing companies in America (Business 
Week, Oct. 28, 1985, p. 14). 


You Will Recognize the Quality 
and Flexibility 

Things like superior amplifiers and superb 
common mode rejection allow you to 
acquire and display quality data in an 
easy-to-read format on the 13” color screen. 
Not only does the IBM PC capability 
increase flexibility, it allows you to run over 
10,000 commercially available programs. 
It’s easy to control the mighty Navigator 
because the on-screen menus guide you 
through your testing. 


You Demand Speed and 
Expandability 

You will have an 8 MHz processor which 
will give you 6896 faster processing than an 
IBM PC and an unsurpassed overall speed of 


^Y operation. The 768K RAM packed into the 


— 


Navigator gives it the ability to remember 
what you need to get the job done right. 
The expandability which you demand has 
become a Bio-logic trademark. You decide 
the capabilities you want now, and add 
others when the need arises. You can even 
expand your Navigator to the 
top-of-the-line Brain Atlas III and do 
topographic brain mapping. 


You Taught Us How to Spell 
Capability 

AEP. VEP SEP, ENN, ECoG, NCV, 40 Hz ERP, 
ERG, EOG, CSA, Bone Conduction, and 
Topographic Brain Mapping. 


Thinking About Price, Service 
and Support? 

Give us a call. You're going to like what we 
have to tell you. 

Toll free at 800-323-8326 

(Illinois call collect 312-564-8202) 


Europe/Middle East 

Dickenson House, Albion Street 
Chipping Norton 

Oxfordshire, UK OX75Bj 

USA Telephone: 0608 41981 

Telex: Ref. EEGO01, 265871 MONREF G 


Corporate 
Headquarters 

125 Huehl Road 
Northbrook, IL 60062 


IBM PC is a trademark of International Business Machines Corp. 
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B adhesive) 


' 1 Minute application 

” No Operating Roam Mess 
° Not Stainaple 

° Water Resistant 

* Very Adhesive 


' Inconspicupus 


OR INFORMATION ON THE DENVER NASAL SPLINT”; CALL OR WRITE 
303) 771-555€@ / TELEX 823-170 DVR SPL UF 


ENVER SPLINT COMPANY INCORPORATED 
3 SOUTH QUEBEC STREET, SUITE 103, ENGLEWOOD, CO 80111 
opyright 1988 enver Splint Company, Inc. 
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language: *In consideration of the American Medical Association's 
taking action in reviewing and editing my submission, the author(s) 
undersigned hereby transfers, assigns, or otherwise conveys all copyright 
ownership to the AMA in the event that such work is published by the 
AMA." We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
the review of the manuscript. 

In ease the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility.— All accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Title.— Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page).—The title page should include all 
authors' full names, highest degrees, academic affiliations, and, if 
the manuscript was presented at a meeting, the name of the 
meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with 
his or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
reprints at the time the typescript is returned after editorial 
processing. 

Abstract (Second Page).— Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do 
not include a “summary” section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 27.9-cm (8% X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

SI Units.—Use Systéme International (SI) measurements 
throughout the manuscript. 

References.—List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
should include (1) authors, (2) title, (3) journal name (as abbrevi- 
ated in Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books should 
include (1) authors, (2) chapter title (if any), (3) editors (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
Volume and edition numbers, specific pages, and name of transla- 
tor should be included when appropriate. The author is responsi- 
ble for the accuracy and completeness of the references and for 
their correct text citation. Please note this journal’s punctuation 
and sequence style preference in previously published reference 
listings. 
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Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables. —Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 2199-em (8!5 X 11-in) 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Illustrations.—Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 X 11.3 em (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES' 
contribution, the author's share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure.—In the cover letter, list all affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 
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PLEASE Note: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. 
(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 
(3) Failure to convert to SI units. 
(4) References not in proper format, not in numerical 
order, or not cited in text. 
(5) Use of 1%-spacing rather than double-spacing. Do not 
justify lines. 
—— (6) Failure to send two sets of illustrations/photographs. 
—— (7) Title too long. 
—— (8) Failure to label abstract or to provide abstract. 
—— (9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 
— — (10) Failure to include copyright transmittal letter. 
— — (11) Failure to include all authors’ personal signatures on 
copyright transfer form. 
—— (12) Failure to designate the corresponding author and 
provide phone number and address. 
— — (13) Failure to get consent forms for illustrations previously 
published elsewhere. 
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result in hypoxia, acidosis, bradycardia, arrhythmias and cardiac arrest. If 
cardiac arrest should occur, standard cardiopulmonary resuscitative measures 
should be instituted. 


Dialysis is of negligible value in the treatment of acute overdosage with lidocaine. 


The intravenous LDsg of lidocaine HCI in female mice is 26 (21-31) mg/kg and the 
subcutaneous LDso is 264 (203-304) mg/kg. 


DOSAGE AND ADMINISTRATION 

When Xylocaine 10% Oral Spray is used concomitantly with other products 
containing lidocaine, the total dose contributed by all formulations must be kept 
in mind. 


Two metered doses per quadrant are recommended as the upper limit and, under 
no circumstances should one exceed three metered doses per quadrant of oral 
mucosa over a one-half hour period to produce the desired anesthetic effect. 
Experience in children is inadequate to recommend a pediatric dose at this time. 
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Nasal 
' Es Inhaler 
wrandot beclomethasone dipropionate, USP 


Brief summary of prescribing information for oral inhalation only. For full 
prescribing information, please consult package insert. 


INDICATIONS AND USAGE VANCENASE® (beclomethasone dipropionate, 
USP) Nasal Inhaler is indicated for the relief of the symptoms of seasonal 
or perennial rhinitis in those cases poorly responsive to conventional 
treatment. 


CONTRAINDICATIONS Hypersensitivity to any of the ingredients of this 
preparation contraindicates its use. 


WARNINGS The replacement of a systemic corticosteroid with 
VANCENASE Nasal Inhaler can be accompanied by signs of adrenal 
insufficiency. 

When transferred to VANCENASE Nasal Inhaler, careful attention must 
be given to patients previously treated for prolonged periods with 
systemic corticosteroids. This is particularly important in those patients 
who have associated asthma or other clinical conditions, where too rapid 
a decrease in systemic corticosteroids may cause a Severe exacerbation of 
their symptoms. 

Studies have shown that the combined administration of alternate day 
prednisone systemic treatment and orally inhaled beclomethasone 
increased the likelihood of HPA suppression compared to a therapeutic 
dose of either one alone. Therefore, VANCENASE treatment should be used 
with caution in patients already on alternate day prednisone regimens for 
any disease. 


PRECAUTIONS General: During withdrawal from oral steroids, some 
patients may experience symptoms of withdrawal, e.g., joint and/or 
muscular pain, lassitude, and depression. 

In clinical studies with beclomethasone dipropionate administered 
intranasally, the development of localized infections of the nose and 
pharynx with Candida albicans has occurred only rarely. When such an 
infection develops, it may require treatment with appropriate local 
therapy or discontinuance of treatment with VANCENASE Nasal Inhaler. 

Beclomethasone dipropionate is absorbed into the circulation. Use of 
excessive doses of VANCENASE Nasal Inhaler may suppress HPA function. 

VANCENASE should be used with caution, if at all, in patients with 
active or quiescent tuberculous infections of the respiratory tract, or in 
iwi fungal, bacterial, systemic viral infections, or ocular herpes 
simplex. 

Because of the inhibitory effect of corticosteroids on wound healing, 
patients who have experienced recent nasal septal ulcers, nasal surgery, 
or trauma should not use a nasal corticosteroid until healing has 
occurred. 

Although systemic effects have been minimal with recommended 
doses, this potential increases with excessive doses. Therefore, larger 
than recommended doses should be avoided. 

Information for Patients: Patients should use VANCENASE Nasal 
Inhaler at regular intervals since its effectiveness depends on its regular 
use. The patient should take the medication as directed. It is not acutely 
effective and the prescribed dosage should not be increased. Instead, 
nasal vasoconstrictors or oral antihistamines may be needed until the 
effects of VANCENASE Nasal Inhaler are fully manifested. One to two 
weeks may pass before full relief is obtained. The patients should contact 
the doctor if symptoms do not improve, or if the condition worsens, or if 
sneezing or nasal irritation occurs. For the proper use of this unit and to 
attain maximum improvement, the patient should read and follow the 
accompanying PATIENT'S INSTRUCTIONS carefully. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of 
rats for a total of 95 weeks, 13 weeks by inhalation and 82 weeks by the 
oral route, resulted in no evidence of carcinogenic activity. Mutagenic 
studies have not been performed. 

Impairment of fertility, as evidenced by inhibition of the estrus cycle in 
dogs, was observed following treatment by the oral route. No inhibition of 
the estrus cycle in dogs was seen following treatment with beclometha- 
sone dipropionate by the inhalation route. 

Pregnancy Category C: Like other corticoids, parenteral (subcuta- 
neous) beclomethasone dipropionate has been shown to be teratogenic 
and embryocidal in the mouse and rabbit when given in doses approxi- 
mately ten times the human dose. In these studies beclomethasone was 
found to produce fetal resorption, cleft palate, agnathia, microstomia, 
absence of tongue, delayed ossification, and agenesis of the thymus. 

No teratogenic or embryocidal effects have been seen in the rat when 
beclomethasone dipropionate was administered by inhalation at ten 
times the human dose or orally at 1000 times the human dose. There are 
no adequate and well-controlled studies in pregnant women. Beclometha- 
sone dipropionate should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. 

Nonteratogenic Effects: Hypoadrenalism may occur in infants born of 
mothers receiving corticosteroids during pregnancy. Such infants should 
be carefully observed. 

Nursing Mothers: It is not known whether beclomethasone dipropionate 
is excreted in human milk. Because other corticosteroids are excreted in 
human milk, caution should be exercised when VANCENASE® (beclo- 
methasone dipropionate, USP) Nasal Inhaler is administered to nursing 


women. 
Pediatric Use: Safety and effectiveness in children below the age of 
6 years have not been established. 


ADVERSE REACTIONS Side effects reported are primarily associated 
with the nasal mucous membranes. They include sensations of irritation 
and burning in the nose (11 per 100 patients), occasional sneezing 
attacks (10 per 100 adult patients), which may be more common in 
children, rhinorrhea (1 per 100 patients), localized infections of the nose 
and pharynx with Candida albicans rarely, transient episodes of epistaxis 
or bloody discharge from the nose (2 per 100 patients), and ulceration of 
the nasal mucosa rarely. If recommended doses are exceeded, or if 
individuals are particularly sensitive, symptoms of hypercorticism, i.e., 
Cushing's syndrome could occur. 


OVERDOSAGE When used at excessive doses, systemic corticosteroid 
effects such as hypercorticism and adrenal suppression may appear. If 
such symptoms appear, the dosage should be decreased. 

The oral LDso of beclomethasone dipropionate is greater than | g/kg in 
rodents. One canister of VANCENASE Nasal Inhaler contains 8.4 mg of 
beclomethasone dipropionate, therefore acute overdosage is unlikely. 


HOW SUPPLIED VANCENASE Nasal Inhaler, 16.8 g canister; box of one. 
Supplied with nasal adapter and PATIENT'S INSTRUCTIONS; 
(NDC 0085-0041-04). 


Store between 2° and 30°C (36° and 86°F). 


Schering Corporation 
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CHAIRMAN 
DEPARTMENT OF OTOLARYNGOLOGY 
AND HEAD AND NECK SURGERY 






Georgetown University School of Medicine seeks an 
experienced academician to lead a new department with 
an established residency. Candidates should have an 
active research program and be prepared to assume 
teaching and patient care responsibilities. 






Send Curriculum Vitae to Louis F. Rittelmeyer, M.D., 
Chairman Search Committee, Department of Psychiatry, 
Georgetown University Hospital, Washington, D.C. 
20007 


Georgetown University is an Affirmative Action/Equal Opportunity 
Employer 


international Society 
For The 
History of Otolaryngology 


Annual Meeting: 
September 26, 1988 
Grand Hyatt Hotel 
Washington, D.C. 

7:00-9:00 P.M. 













Program: 
Dr. Peter Pastore, Guest of Honor 
Dr. Roger Crumley 
Dr. Patricia Shearer 


For Information Contact: 
ira D. Papel, M.D. 
Department of Otolaryngology- 

Head and Neck Surgery 
The Johns Hopkins Medical Institutions 
600 N. Wolfe Street 
Baltimore, Maryland 21205 
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The Magnum Cto-Too!l Hand- 
piece is a rew slimmer, 
balanced design, engineered 
for improved control. The 
Cartridge Bur lease collar is 
positioned away from the distal 
end for quick bu- changes and 
permits uninterrupted handling 
and visudlizaticn of the cutting 
bur. Integral irrigation is easily 
set to provide constant wash; 
even the irrigation tubing has 
been combinediin a dual cord 
for unrestricted freedom in 
handpiece mavement. 
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The exclusive Magnum Cart- 
ridge Bur is engineered for 
stable, concentric operation. 
The Cartridge Bur, designed 
with self-contained bearings 
and time-tested gear drive 
coupling, replaces the ordinary 
locking chucks and supports in 
other drills, combining the bur 
and bearing support in one 
piece for greater stability and 
performance. Color-coded burs 
in a full range of diameters and 
3 working lengths for greater 
adaptability are available in 
cutting and polishing 
(diamond) styles. 








Engineered design for the 
otologic surgeon. Magnum 
power is provided by a 
specially developed full torque 
DC. motor coupled to the 
unique Magnum Cartridge Bur. 
The Cartridge Bur, with its 
integral bearing construction 
and gear-drive improves 
power delivery and control yet 
changes quickly, easily, and 
secures in one positive motion. 
The Oto-Tool Systems Control 
has seven full function features 
and c new irrigation system 
for ease of set-up and opera- 
tion. Integral irrigation aids in 
reducing thermal bone injury 
and provides improved 
visibility and control. 





The Otc-Tool Systems Control. 
The Magnum Oto-Tool is 
powered by the solid state 
seven function Oto-Tool control 
console Automatic irrigation 
with the new pressure system 
uses stamdard irrigation bottles. 
Positive, controlled flow rate, 
ease of »et-up and confidence 
in operciion are provided with 
the Oto-Bol System. Engineered 
with twin control feature, the 
console also powers the Skeeter 
Ultra Lit» Oto-Tool for micro 
middle Sar procedures. Oto- 
Tool ON and OFF is by footswitch 
for simplified operation. 


reace Medical, Inc. 


3955 Vantech Drive 
Memphis TN 38115 
U.S.A. oS 
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To Order Call: 
1-800-238-8823 
(US ex AK, TN) 


Treace Medical, Inc., 
“Focusing on 
Surgical Progress” 


PATIENT TION IN THE 
CLINICAL 
PRACTICE 


CARE FOR THE DIZZY PME JUSTIFICA- 






















e ENG is the 
only objective 
measurement 
of vertigo. 


* Cost of a basic 
lab can be as 
little as $7000; 
a more com- 
plete lab may cost $13,500. 






ENR-100 
*Eye move- Single Channel Recorder 
ments can be recorded with 
the eyes closed, making it 
possible to discover nystag- 
mus otherwise suppressed 


by visual fixation. 


e An average ENT practice 
should generate at least 
three procedures a week. 
Physicians who have an 
*ENG provides data related ENG lab tend to use it. 
to laterality, and endorgan E Rg 
vs. central nervous system 


sites of dysfunction. 







3000C 
Caloric 
Irrigator 


«ENG recordings are objec- 
tive, repeatable, and perma- 
nent records. They can be 
done serially to monitor 
patients' progress. The 
time-of-test hard copy will 
be of significant advantage 
in medico-legal cases. 


This also results in some 
increase in the number of 
neuro-otologic surgeries as 
treatable disease conditions 
are discovered. 


eENG is non- 
invasive and is 
usually well-tolerated by 


DLB-4DigitalLightbar | ° Average charge 
3 M d . to patient, not 


including office visit is $200 





the patient. —which may be covered by 
insurance or x: 
Medicare. 
Tracoustics instruments, | This can 
service, and accessories | 'ePresent à 
helpful 


are now available through 
Life-Tech and its 
distributors. 


increase in 
cash flow for 
the practice. 













ENR-200 Dual Channel Recorder 








Why Do ENG ? Here are the facts... 








e Technician time per 
test: 90 minutes. 


MEC-1 Multi- 
Purpose 
Exam 


e Cost per test of consumables 
(skin collars, electrode paste 
or gel, disposable electrodes if 
used) plus technician time at 
$10 an hour should come to 
less than $25 per test. 


e'The simplest accounting 
shows that (not allowing for 
square footage of office space 
nor taking depreciation into 
account) the equipment of a 
basic lab will pay for itself in 
less than seven months. 


elf straight purchase is not 
desirable, lease and lease- 
purchase plans are also 
available. 


e Life Tech, Inc. manufactures 
a complete line of ENG 
equipment, including 
recorders, irrigators, 
furniture, 
and accessory 
items. 


Life-Tech, Inc. 
AON BRANCH 





4425 MoPac South, Suite 107 * Austin, Texas 78735-6710 
512-892-7784 * 800-543-3943 * Fax: 512-892-7321 © Telex: 791364 
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HAROLD C. PILLSBURY Ill, MD, SECTION EDITOR 
University of North Carolina at C^apel Hill 


MEE Di Mug oo a xd 
Squamous Cell Carcinoma of the Head and 
Neck in Patients 40 Years of Age and 
Younger 





Miehael S. Benninger, MD, and collaborators at the 
Cleveiand Clinic Foundation recently reported 41 cases of 
squamous cell carcinoma of the head and neck in patients 
40 years of age and younger. In this retrospective review of 
cases observed between 1977 and 1985, which was pre- 
sented at the Middle Section meeting of the Triological 
Society, Amn Arbor, Mich, the majority of patients were 
white males with a history of heavy smoking and alcohol 
abuse. The larynx, oral cavity, and nasopharynx were the 
most frequent tumor sites in this patient group. There was 
a fairly equal distribution of patients among the four 
stages of disease. The majority of patients (28 of 41) were 
treated with a combination of radiation therapy and 
surgery. Twenty-one (51%) of 41 patients died of their 
disease; 6175 of these 21 died of distant disease, despite 
aggressive local and regional management. The authors 
concluded that younger patients with squamous cell carci- 
noma.of the head and neck have a worse prognosis than do 
older patients. The oral cavity, nasopharynx, and paranas- 
al sinuses are partieularly associated with poor outcomes. 
The authors continue to recommend aggressive treatment 
of head and neck squamous cell carcinoma in patients 40 
years of age and younger.— MICHAEL J. SULLIVAN, MD, 
Ann Arbor, Mick 


Intracranial Abscesses Secondary 

to Paranasal Sinuses and Orbital Infections 
in Adults anc Children 

RET CESSES GRE) L SD SNE EAE 


During the January 1988 meeting of the Western Section 
of the Triologica! Society in Coronado, Calif, Maniglia and 
collaborators described their experience in the diagnosis 
and management of intracranial abscesses secondary to 
orbital and paranasal sinus infections in adults and chil- 
dren. They postulate that the incidence of intracranial ab- 
scesses secondary to orbital and paranasal sinus infections 
appears to be on the increase compared with those of oto- 
genic erigin. Great progress has been made in patient care 
and surgical techniques in the fields of otolaryngology- 
head and neck surgery, neurosurgery, ophthalmology, and 
neurosurgery and infectious disease therapy. Yet, the mor- 
tality rate of patients afflicted by these conditions remains 
as high as 40%. Fourteen cases were reported. The causes 
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were bacterial infections, mucormycosis, nasal dermoid 
cyst, amd squamous cell carcinoma of the frontal sinus. 
Anaerovic organisms were the predominant cause of the 
infectieis processes. The primary sources of infection were 
treatec surgically, but four cases of brain abscess were 
managed conservatively. The relationship between the 
neurosurgeon and otolaryngologist was described. In spite 
of modern medical care, the mortality rate in this series is 
21%. Maniglia et al alluded to the fact that early diagnosis 
and adequate treatment are paramount to minimize 
morbidity and mortality.— ANTHONY J. MANIGLIA, MD, 
Clevelzad 


Histopathologic and Virologic Study in 
Squamous Carcinoma Arising From 


Established Benign Papillomata 
— M HB S Me E 


Haskms Kashima and coworkers at Johns Hopkins 
Universty School of Medicine, Baltimore, recently re- 
ported a case of squamous cell carcinoma arising in a 
larynge..l papilloma in an adult who had had irradiation 14 
years p-eviously. Further investigation of this case, pre- 
sented at the Southern Section of the Triological Society in 
Birmingham, Ala, disclosed widespread distribution of 
human »apillomavirus in the laryngectomy specimen. Of 
the 17 previously reported cases of carcinoma in laryngeal 
papilloma, ten cases had had radiation therapy for treat- 
ment of the papillomas. The latency between the diagnosis 
of papiloma and the development of carcinoma was 
approxrmately 30 years in the nonirradiated cases, but it 
was on_> ten years in the irradiated cases. Careful histo- 
logie examination of the specimen was urged after any 
papilloma removal for early detection of carcinoma. 

—J. DAVID OscurHORPE, MD, Charleston, SC 


Delayed Hearing Recovery After Acoustic 
Tumor Surgery 


— a a E E EES 1 E AN 
John &veton, Lahey Clinie Medical Center, Burlington, 
Mass, described two patients who experienced delayed 
spontaneous return of hearing after acoustic tumor sur- 
gery. H:s findings were reported at the January 1988 
Eastern Section meeting of the Triological Society held in 
New York. In this series of patients undergoing acoustic 
tumor sargery with preservation of the cochlear nerve, 
29% retzined usable hearing postoperatively. Hearing loss 
may be secondary to direct mechanical trauma or vascular 
(Continued on 951) 
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Three models of 
surgery tables 


individual control of 
base, back and foot 
section into upright 
chair, contour chair or 
flat table 


27° Trendelenberg 
Extendable back 


Exclusive DEXTRAK 
accessory mounting 
system permits 
removable IV boards, 
IV pole and restraint 
straps 


Mark 52S Choice of headrest 


Surgery Tables of tomorrow... 
available today. 


Synchronized control 
into upright chair, 


contour chair or flat table Mark 54E 


Standard features include: 
e Full base swivel 
e 212" extendable back 
e Articulating/prosthetic 
headrest 


El 
~<a 

* od d 
Made in USA. 


For more information or direct sales contact: 


Dexta Corporation * 962 Kaiser Road > Napa, CA 94558 


in Calif.: (707)255-2454 or (800)443-3982 





(Continued from 949) 

compromise cf the cochlear nerve. Two patients with small 
tumors resecced via the suboccipital approach regained 
signifieant hearing during the first year postoperatively. 
However, spe»ch discrimination in these patients was low. 
These results point toward the possibility of a conduction 
block or neur»praxia of the cochlear nerve with potentially 
reversibie hearing loss. The site of lesion for the conduc- 
tion block i. speculated to be at the transition zone 
between the »eripheral and central segments of the coch- 
lear nerve. Az this location, the nerve loses its Schwann's 
cells, w:th their thick myelin sheath, and is surrounded by 
oligogliodencrocytes, with a much thinner myelin sheath. 
Additicnally. there are no vessels that traverse the transi- 
tion zone. —'loNi M. LEVINE, MD, Brooklyn, NY 





Hearing Results With a Percutaneous 
Bone-Anchored Hearing Aid 





The effectiveness of a percutaneous bone-anchored 
hearing aid was reported by Maxwell Abramson, MD, and 
colleagues fmom Columbia University (New York) at the 
Eastern Section meeting of the Triological Society in New 
York. Over a two-year period, nine patients received an 
implant of a percutaneous bone-anchored hearing aid that 
was developed at the University of Gothenburg (Sweden). 
This device -s similar in principle to the bone-anchored 
device descr bed by Hough, with the exception that the 
stimulation is percutaneous rather than transcutaneous. 
The authors suggest that the percutaneous device should 
be more powerful due to the more effective transfer of 
energy to the device. Patients with a conductive hearing 
loss of 40 d3 or better, and with speech discrimination 
scores of at Bast 60%, are considered as candidates for this 
procedure. All patients had used the bone conduction 
hearing aid prior to implantation, had congenital aural 
atresia, had demonstrated problems with chronic aural 
drainage, o: had difficulties with hearing aid feedback 
because of a large mastoid cavity. Audiometric testing 
revealed nc difference between performance with the 
bone-ancho»ed hearing aid and the standard bone conduc- 
tion hearing aid. Signal-to-noise ratio was noted to be 
compatible with the bone conduction hearing aid. Through 
a questionnaire distributed to the patients, six patients 
preferred the bone-anchored hearing aid to their previous 
hearing aid —JoHN F. KvETON, MD, Burlington, Mass 


Use of Stents in Laryngotracheal 
Reconstruction in Children 


At the Ezstern Section meeting of the Triological Soci- 
ety in New York, Dr Zalzal described 18 patients, aged 1 
year 7 months to 19 years, with a diagnosis of laryngotra- 
cheal stenosis. There were 14 males and four females. All 
patients had failed decannulation after endoscopic man- 
agement (fmom three to 38 procedures). Nine patients had 
total or nea- total glottie and/or subglottic obstruction. All 
these chileren underwent open laryngotracheoplasty 
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through = laryngofissure with plaeement of a stent. The 
stents usel consisted of an Aboulker Teflon stent incorpo- 
rated intc a Holinger metal tracheotomy tube, or with the 
stent plaeed above the tube. Sixteen patients had long 
stents placed and two patients had short stents placed. 
Short stents were used when there was no significant 
tracheal l»sion and were usually in place four to five weeks. 
Long steats were used with tracheal narrowing, when 
long-term (more than two months) placement was antici- 
pated, in the absence of tracheal rigidity, when cartilage 
grafts were used, in patients with keloid scars, and when a 
posterior cricoid split without graft was performed. The 
patients were examined endoscopically every three weeks 
to assess »atency of the airway and to remove granulation 
tissue. AB stents were removed endoscopically. 

At the -ime of Dr Zalzal’s presentation, 16 of 18 patients 
had beer decannulated and two still required tracheotomy 
tubes. O&en several endoscopic procedures were needed 
before stent removal, and the average time between stent 
removal znd decannulation was four weeks. Complications 
of laryrzotracheoplasty and stent placement included 
infection stent migration, subeutaneous emphysema, 
broken sents, and granulation tissue. 

—MARGARET A. KENNA, MD, New Haven, Conn 


The Pattern and Stability of Postmeningitic 
Hearing Loss in Children 


At the Middle Section meeting of the Triologic Society, 
Ann Arbor, Mich, Jan 23, 1988, Patrick Brookhouser, MD, 
Martha *uslander, MS, and Mary Meskan, MA, Omaha, 
presented their data relating to “The Pattern and Stability 
of Postmeningitic Hearing Loss in Children." The authors 
had the opportunity to study the hearing loss patterns 
demonst-ated in 58 children whose hearing deficit resulted 
from meningitis. 


The arthors noted that 86% of the population studied $ 


demonst-ated stable sensorineural hearing loss (SNHL), 
while 14% experienced threshold changes over the course 
of time, ie, improvement, deterioration, or fluctuation. 
When classifying their initial data, the authors noted that 
33 child-en demonstrated bilateral symmetric SNHL, 24 
children showed bilateral asymmetric SNHL, and seven 
children showed evidence of unilateral SNHL only. 

For tk population with stable bilateral SNHL, disabili- 
ty ranged from a moderate loss to anakusic ears. In the 
group of 18 children with stable asymmetric losses, a wide 
range of auditory configurations was noted. This variabil- 
ity was also observed in the group with stable unilateral 
losses. Finally, for those children with a changing pattern, 
four improved, three worsened, and two fluctuated period- 
ically. 

The aathors conclude from their study of the available 
audiologic data that longitudinal assessment of hearing in 
the postmeningitic child should be performed to optimize 
rehabili ation, especially if cochlear implantation is being 
considemed. Furthermore, recommendations were made 
regardirg the nature and extent of follow-up protocols. 

— MyLES L. PENSAK, MD, Cincinnati 
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Fellowships in Advanced TRAINING IN 
Head & Neck Oncologic Surgery 


Sponsored by 
American Society for 


Head & Neck Surgery 


Society of Head 
& Neck Surgeons 


and 


These fellowships are available upon the completion of approved American or Canadian residencies in general 
surgery, otolaryngology, or plastic surgery. Having a carefully structured evaluation system, these programs 
are site visited, reviewed and approved by the Executive Councils of both Head and Neck Surgical Societies. 
A diploma is awarded by the two societies to those candidates who follow the rigid criteria and successfully 
complete the fellowship. 


Interested candidates may contact the Program Directors of the below listed fellowships or the Joint Council 
for Approval of Advanced Training in Head and Neck Oncologic Surgery. 


Program directors interested in applying for this fellowship for their institution may contact either the Secretary 
or the Chairman. 


Chairman: 


John M. Lore, Jr., MD 

Chairman, Joint Training Council 
Department of Otolaryngology 
State University of NY at Buffalo 
2121 Main Street, Suite 208 


Secretary: 


Eugene N. Myers, MD 

Secretary/Treasurer, Joint Training Council 
Department of Otolaryngology 

Eye and Ear Hospital of Pittsburgh 
University of Pittsburgh School of Medicine 


203 Lothrop Street 
Pittsburgh, PA 15213 


Department of Head & Neck 
Surgery and Oncology 

Roswell Park Memorial Institute 

666 Elm Street 

Buffalo, NY 14263 


Department of Otolaryngology 
University of Toronto Office 
7-219, Eaton Wing North 

200 Elizabeth Street 

Toronto, Ontario M5G 2C4 
Canada 


Department of Otolaryngology 
Head & Neck Surgery 

Northwestern University 

Suite 922 

707 N. Fairbanks Court 

Chicago, IL 60611 


Department of Otolaryngology 
University of Texas — 

Medical Branch 
Galveston, TX 77550 


Combined Head & Neck Service 
Dept. of Surgery & Otolaryngology 
Montefiore Medical Center 

111 East 210th Street 

Bronx, NY 10467 


Department of Otolaryngology 
State University of NY at Buffalo 
2121 Main Street, Suite 208 
Buffalo, NY 14214 


Division of Otolaryngology — 

Head and Neck Surgery 
Stanford University Medical Center 
Stanford, CA 94305 


Department of Otolaryngology ! 


and Maxillofacial Surgery 
University of Virginia Medical Center 


Charlottesville, VA 22908 


Section of Surgical Oncology 
Division of General Surgery 

University of Alabama - Birmingham 

University Station 

Birmingham, AL 35294 


Department of Head & Neck Surgery 
M.D. Anderson Hospital 

6723 Bertner Avenue 

Houston, TX 77030 


Division of Otolaryngology 
Albany Medical College 
47 New Scotland Avenue 
Albany, NY 12208 


Buffalo, NY 14214 





Department of Otolaryngology 
and Maxillofacial Surgery 

231 Bethesda Avenue 

University of Cincinnati 
Medical Center 

Cincinnati, OH 45269 


Department of Otolaryngology — 
Head and Neck Surgery 

University of Washington 

Seattle, Washington 98195 


Department of Otolaryngology 
University of Michigan 
Ann Arbor, Michigan 48109 


Department of Otolaryngology 
Eye and Ear Hospital of Pittsburgh 
University of Pittsburgh 

School of Medicine 

203 Lothrop Street 

Pittsburgh, PA 15213 


Department of Otolaryngology 
Head & Neck Surgery 
University of California — Davis 
2500 Stockton Boulevard 
Sacramento, CA 95817 
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Brief Summasymf Prescribing Information 
AUGMENTIN” amoxicillin/ciæwanate potassium BUE 
Indications and Usage: AUGM" NEIN is indicated in the treatment of infections 
rare ed susce Strain@e@ the designated organisms in the conditions 
is ow: 

Lower Respiiatary Infecior- caused by B-lactamase-producing strains of 
Memophilus wtluenzae ag ?rantiamella catarrhalis. 
Otitis ecco wierd a Deed a al strairs of Hemophilus 
influenzae arm Bra arrhalis. ; in 
Sinusitis caused by 5-lacarcase-producing strains of Hemophilus influenzae 
and Branhammlla catarrir?i- — j 
Skin and SkirSiructure e=tions caused by B-lactemase-producing strains 
et Staphyloceecus aureus — coli, and Klebsiella SP. 
Urinary Tact infections caused by B-lactamase-preducing strains of E. coli, 
_ Klebsiella spp. and Enterebacter spp. mt s WE 
While AUGMENTINeis indicate’ nly for the conditions listed above, infections 
Caused by ampicillin susceptil@e=rganisms are also amenable to AUGMENTIN 
treatment due to it amoxicill- ntent. Therefore, mixed infections caused by 


ampicillin susceptilse organisæs=nd 5-lactamase-producing organisms suscep- 


tible tc AUGMENTIN should nc-require the addition of another antibiotic. 


Bacteriological studies, to de-rmine the causative organisms and their suscepti- 
bility to AUGMENTIN. 


z should = =ærformed together witt any ndicated surgical 
procedures. 
Therapy may be instituted ic to obtaining the results from bacteriological 


and susceptibility studies to desrmine the causative organisms and their suscepti- 


bility tè AUGMENTIN when thes reason to believe tne infection may involve 
any of the he sre Lora atid listed above. Once the results are 
peal! therapy showid be if appropriate. 


ontramdications: Awistory o Wo to " rn is a Contraindication. 
WARNINGS: SERIOUS AND J* CASIONALLY FATAL HYPERSENSITIVITY 
PH D! REACTIONS HAVE BEEN 


REPORTED IN PATIENTS ON 


TORY OF SENSIT Tk EB 
OF INDIVIDUALS WITH A HIS Diy OF PENICILLIN HYPERSENSITIVITY WHO 


HAVE EXPERIENCED SEVEREF=ACTIONS WHEN TREATED WITH CEPHALO- 


SPORINS. BEFORE INITIATING HERAPY WITH ANY PENICILLIN, CAREFUL 
INQUIRY SHOULD SE MADE S@NCERNING PREVIOUS HYPERSENSITIVITY 
REACTIONS TO PENICILLINS 2EPHALOSPORINS, OR OTHER ALLERGENS. IF 
AN ALLERGIC REACTION OCCIES, AUGMENTIN SHOULD BE DISCONTINUED 
AND TH IOUS ANAPHYLA 


4 jE AND AIRWAY MANAGE 
CLUDING INTUBATION, SHOUECALSO BE ADMINISTERED AS INDICATED. 
Precautions: General: While AUSMENTIN possesses the characteristic low 
toxicity of the penicillin grous c* antibiotics, periodic assessment of organ 
able during prolonged therapy. i | j LE 
A high np patiexs with mononucleosis who receive ampicillin 
develop a skin rash Thus, ampielim class antibiotics sheuld not be administered 
to patients with mononucleosis 

he possibility otesuperinfecscss with mycotic or bacterial pathogens should 

be s in mind Curing the f superinfections occur (usually involving 

Pse € Candida), thesimag should be discontinued and/or appropriate 
ituted. 


therapy ins 
Drug ‘ieoractions: Probenecid Gaczeases the renal tubular secretion of amoxicillin. 


Concurrent use wit? AUGMEN ‘ifmay result in increased anc prolonged blood 
levels af amoxicillin 


The concurrent amministraties | allopurinol and ampicillin increases substan- 


tially the incidence-of rashes = -atients receiving both drugs as compared to 
patients receiving ampicillin ale It is not known whether this potentiation of 


ampicillin rashes is due to or the uricemia present in these patients. 
There are no data with AL N and allopurinol administered concurrently. 


AUGMENTIN should not be es—dministered with Antabuse* (disulfiram). 
Carcinegenesis, Mutagenesis. impairment of Fertility Long-term studies in 


animals have not rlorme- t$ evaluate € mutagenic potential. 


Pregnancy (Category 8): Reprcuu-tion studies have performed in mice and 


rats at doses up to ten (10) time me human dose and have revealed no evidence 


no adequate and wellcontrolla studies in pregnant women. Because animal 
reproduction studies are not awweys predictive of human response, this drug 
should de used prepa euly if clearly needed. 

Labor and Delivery: Oral ampiciormclass antibiotics are generally poorly absorbed 
during ‘abor Studies in guinea 3ic- have shown that intravenous administration 
of ampicillin decreased the uteriee tone, frequency of contractions, height of 
contractions and duration of ccst-sctions. However, it is not known whether the 
use of 4UGMENTINan humans #usng labor or delivery has immediate or delayed 
adverse effects on the fetus, mangs the duration of labor or increases the 
likelihood that forcezs delivery æ cher obstetrical intervention cr resuscitation of 
the newborn will be seces 


sary. 
Nursing Mothers: Ampicillin Cl-s antibiotics are excreted in the milk; therefore, 
caution should be exercised whe- A8GMENTIN is administered tc a nursing woman. 


Adverse Reactions: AUGMEN IM is generally well tolerated The ep of 
side effects observer in clinical]. is were of a mild and transient nature and fess 


than 3% of patientssdiscontinusde'herapy because of drug related side effects. 
The mest frequentlv reported aiverse effects were diarrhea/loose stools (996), 


nausea |396), Skin rashes and umicaria (3%) vomiting (1% |, and vaginitis (1%). 
The overall incidence of sidesfcts, and in particular diarrhea, increased with 


the higher recommended dose. Steer less frequently reported reactions include: 


abdominal discomfar:, flatulenc= aad headache. t. 
E P ida agverse reac»css have been reported for ampicillin class 
antibiotics: 


stroimtestinal: Diamiea, nausezswemiting, indigestion, gastritis, stomatitis, glossitis, 


Ga 
ac ty" tonguesenterocolisnd pseudomembranous colitis. - 
lilearsorskitassactonpar=eoy axis ara etel eret 
urticaria or Skin ras accompare ritis/arthralgia. myalgia, and frequently 
er), erythema multiforme and -nmmccasional case of exiuliative dermatitis have 


Deen reported. These reactions mmy be controlled with antihistamines and, if 
necessary, systemie corticoste-»ies. Whenever such reactions occur the drug 


Hy, $ wn 
should De discontinued, unless--h opinion of the p Sician dictates otherwise. 
y 


Serious and occasiema! fatal hysessensitivity (anaphylactic) reactions can occur 
with oral penicillin (See Mani. a 
er. A moderate rise in SGOT -n&/or SGPT has been noted in patients treated 


cance of the is unkown. As with some other penicillins, and some 
Core maperts ua ent hepattissand cholestatic jaundice have been reported 
rare 

Hemic and Ly stems -nemia, thrombocytopenia, thrombocytopenic 
porpura Aer ia Teukopeni=. aad agranulocytosis have been reported during 
ie icillins. These reacsions are usually reversible om discontinuation 


are to be lzpessensitivity phenomena. A slight th S 
was noted in less than 1% of theapatients treated WIAUGMENTIN 


Central Nervous Sem v — an agitation, anxiety, insomnia, 
contusion, rei changes, maeror dizziness bom reported rarely. 


Dosage: Adults: The usual adi *0se is one AUGMENTIN '250' tablet every 
eight hcurs. For moresevere infestans and infections of the respiratory tract, the 
dose should be one 4UGMENTI: ':D0' tablet cd eight hours. 

Since both the AUGMENTIN 250' and '500' tablets contain the same 


are i 
AUGMENTIN ‘250° tablets simus! not be substituted tor ore AUGMENTIN 
'500' tablet for treatment of mom -evere infections. d 
Childrem: The usual dose is 20 me’kg/day, based on amoxicillin component, in 
divided doses every sight hours. —c- otitis media, sinusitis and other more severe 


infections, the dose Id be 4Grm/kqg/day, based on the amoxicillin component, 


in divided doses ewery eight heure. Also available as AUGMENTIN ‘125° and 
'250' chewable tablets. | 
Chilcren weighing-40 kg ane-mmre should be dosed zccorcing to the adult 


. recommendations. 


Beecham taborsatees 01988 
9417083/C88-8S-Rew March 1385 


Referente: 
1. Data on file, Beecham Laboramres. 
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ee functions, inciuding resal- hepatic and hematopoietic function is advis- 


pl toni fertility or harm to rsesetus due to AUGMENTIN, There are, however, 


ipe tih Class antibiotic: = well as with AUGMENTIN, but the signifi- 
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Position Available 
University of Southern California 
Assistant/Associate Professor 


Full time position. Must have major interest and experience in | 
head and neck surgery. Fellowship preferred. Free flap 

experience essestial. Position requires research, teaching, 

and patient care with major responsibility at the University of 

Southern Califorda—Los Angeles County Medical Center. 

Remuneration dependent upon qualifications. Women and | 
minorities encouraged to apply. The University of Southern | 
California is an equal opportunity employer. Contact Dale H. 

Rice, M.D., Professor and Chairman, Department of Otolaryn- 

gology—Head aad Neck Surgery, University of Southern 

California, Box 735, 1200 N. State Street, Los Angeles, CA 

90033. 


"How I Do It, Why I Do It, 
and Why I Don't Do It Anymore 
(or How I Blew It)" 

A Symposium Sponsored by 
The American Journal of Otology 
and 
The EAR Foundation 


December 8-11, 1988 
The Grand Cayman Hyatt 
Grand Cayman Island 
British West Indies 


An internat:onal faculty will discuss subjects 
of current concern and controversy to j 
otologists today in a unique, open format. ; À 


Accredited for CME, Category I, Credits 
Tuition $200 


To Register, Contact: 
A. J. GULYA, M.D., FACS 


Program Co-ordinator 
300-K 24th Street, N.W. 
Washington, D.C. 20037 
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Facial Plastic News 





WAYNE F. LARRABEE, MD, SECTION EDITOR 
Virginia Mason Clinic, Seattle 


Some Thoughts About Papering-Up 
a Group Practice 





The lawbooks are full of cases where physicians have 
found it necessary to go to court to untangle a group 
practice. Typically, one physician withdraws, retires, or is 
forced out of the group practice and cannot reach a 
financial settlement with the others. (Incidentally, lawyers 
themselves often end up in lawsuits when their practices 
break up.) Prudent physicians in a group practice address 
the issues before they arise. The group's documents should 
spell out the following items clearly in advance: (1) who 
will pay the "tail" premium for the group's malpractice 
insurance covering a former member; (2) how patient files 
will be handled; (3) how the former member's share of 
"hard assets" (building and equipment) will be valued and 
paid for; (4) how accounts receivable will be collected and 
paid; (5) whether the former member will receive anything 
for his interest in other arguable assets, such as an 
especially advantageous lease; (6) who will keep the prac- 
tice's name and telephone number; (7) whether the former 
member will receive a final bonus, and what will be offset 
against that bonus; (8) whether there is any covenant not 
to compete; (9) how the former member gets “off the note" 
on any of the group practice's loans he has cosigned or 
agreed to be responsible for; and (10) when the former 
member will receive his benefits from the group's retire- 
ment plan. Groups practicing as partnerships should 
include these provisions in their partnership agreements. 
Those practicing as professional corporations should 
include the provisions in the bylaws and in any employ- 
ment agreements with member-physicians. Frequently, a 
corporation agreement is called for to deal with termina- 
tion matters not covered under other documents. Some 
provisions will also need to be included in the pension or 
profit-sharing plan and in any separate documents govern- 
ing joint ownership of a building or equipment. 

If a group practice has invested heavily in buildings or 
equipment, it may wish to have a “buy-sell agreement” by 
which the continuing members will buy a deceased mem- 
ber's interest in those assets. Often, the group practice will 
fund such an agreement by life insurance. Each member's 
interest should be valued periodically so that there is no 
dispute as to how much is owed. 

Physicians in a group practice (and sole practitioners, 
for that matter) should also give close attention to the 
relationship between their retirement plans and their 
wills. As the years go by, many physicians accumulate 
large amounts in their tax-deferred retirement plans. 
Sometimes that retirement plan represents the physician's 
largest single asset. Some physicians do not realize that, if 
they die before retirement, their retirement funds will not 
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necessarily go to beneficiaries designated in their wills. It 
is important to execute formal documents applying specif- 
ically to the retirement plan in order to direct those funds 
in the event of death. 

A group practice also needs to consider how long it will 
carry a disabled partner. If the group insurance policy pays 
disability income to a disabled physician, the policy will 
provide a "waiting period." If the group practice leaves the 
purchase of disability income insurance to each individual 
physician, there may be a variety of waiting periods. A 
well-drafted employment agreement may distinguish 
between different types of disability. A physician may be 
totally and permanently disabled, or totally but temporar- 
ily disabled, or permanently but not totally disabled. Your 
group may need to compensate a physician differently for 
these different conditions. The group needs to determine 
and "paper up" in advance how much it will pay a disabled 
partner and for how long. It is difficult to make that 
decision for the first time when confronted with the 
tragedy of a disabled partner and his family. 

—THOMAS W. RHODES, Esq, Atlanta 





The Bernstein Award 





The American Academy of Facial Plastic and Recon- 
structive Surgery Foundation has initiated a new $25000 
research award in honor of Leslie Bernstein. The award 
recognizes the great contributions of Dr Bernstein to both 
education and research in facial plastic surgery. Dr Bern- 
stein was Professor of Otolaryngology at the University of 
Iowa, lowa City, from 1960 to 1972. He then became the 
first chairman of the Department of Otolaryngology— 
Head and Neck Surgery at the University of California at 
Davis in 1972, and remained in that position until 1986. He 
served as president of the Academy in 1977. He is vice 
president of the International Association of Maxillofacial 
Surgery and an Emeritus Consultant for the US Air Force. 
His 90 publications have resulted in many awards, includ- 
ing the Mosher Award for his work on the timing of cleft 
palate procedures and the Tresley Award for his animal 
study on the effect of surgical interference on growth of 
the nasal septum. He received the Mark Raferty Award 
from the Western Section of the Academy in recognition of 
the important role he has played in facial plastic surgery 
on the west coast. The Bernstein Award will be awarded to 
a member of the Academy who submits a proposal demon- 
strating a truly original approach to an important problem 
in facial plastic surgery. Contact the Academy office for 
further information concerning the Bernstein Award. The 
deadline for all the Academy awards is Feb 28 of each 
year. 

— WAYNE F. LARRABEE, MD, Seattle 
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DESCRIPTIO? - Each milliliter of 
NASALCROM* cromolyr sedium na- 
sal solution, USS) contains 40 mg cro- 
matyn sodium in purified water with 
benzalkonium chloride Q:XO195. and 
EDTA (edetatectisodiurn) 01019% 
INDICATIONS: NASALCROM is indi- 
cated for the prevention anctreatment 
of the symptoms of allercicarhinitis 
CONTRAINDICZTIONS: NASALCROM 
IS contraindicmed in these patients 
whe have shown hypersensitivity to 
any of the ingredients 

PRECAUTIONS: General: Some po- 
tients may experence transent nasal 
stinging and/orsneezing mmediately 
following instillation of NASALCROM 
Except in rare eccurrences these ex- 
periences havemot coused discontin- 
uation of therag. 

In vew of the Giiary and renal routes 
of excretion for aromolyn sodium. con- 
sidesation should be given te decreas- 
ing the dosage or discontnuing the 
administration &* the drug in patients 
with impaired Sral or hepatic func- 
tion 

Carcinogenesis Mutagenesis, and 
impairment of Fertility: Long term 
stuaies in micex 12 months-intraper 
toneal treatmenttoliowed by 6 months 
observation), "mmsters (12 months 
infraperitoneo! *:gtment followed by 
12 months obse-vation), and rots (18 
morns subcu»cneous “reotment 
showed no neaplostic effect of cro- 
molyn sodium 

No evidence of chromosomal dom- 
age or cyloloxieity wos obtpined in 
various Mutagesesis studies 

No evidence of -npaired fertility wos 
shown in laboramry anime! reproduc 
tion studies 

Pregnancy: Pregnancy Category B 
Repreduction sfedies witt eromolyn 
sodium odminissered parerterolly to 
pregnant mice, rats, and rabbits in 
doses up to 339 times the humor 
Clinicol doses produced no evidence 
of fetal malformations. Adverse fetal 
effects (increase resorpticnsand de 
creased fetal weght) were nated only 
at the very high #arentera! deses that 
produced materi toxicity There ore 
however, no odequate anc well-con 
trolled studies in pregnant women: Be 
cause animal ref-oduction studies.are 
not diways presective of human re 
sponse, this drugesnould be used dur 
ing pregnancy ar y if clearly seeded 
Drug Interaction During Pregnancy: 
Cromolyn sodium and isoproterenol 
were studied foll@wing subcutaneous 
injections in pregeont mice: Cromolyn 
sodium alone in doses of 60 to 540 
mg/kg (38 to 338 times the human 
dose) did not cause signif cant in- 
creases in resorptons or major malfor 
mations. Isoproteznol alone ct a dose 
of 2.7 mg/kg (S9 times theshuman 
dose) increased bath resorptons ond 
malformations. T= addition-otscromo- 
lyn sodium (33€ times the-human 
dose) to isoproteznol (90 times the 
human dose) appears to Rove: in 
creased the incidence of bctr»resorp- 
tions and malformations 

Nursieg Mothers: If is not known 
whether this drue is excreted in hu 
man milk. Because many drugs are 
excreted in human milk, eaution 
shouid be exez:sed wen NA- 
SALCROM is administered to a nurs- 
ing waman 

Pediatric Use: Safety and stiective- 
ness in children seiow the age of 6 
years nave not been established 
ADVERSE REACTIONS: The most fre 
quent adverse recctions occurring in 
the 43D patients cluded in the clini- 
cal trials with MASALCROM were 
sneezing (1 in 1B patients) nasal 
stinging (1 in 20) nasal burning (! in 
25), and nasal irritation (1 in 40) 
Headaches ond cd laste were re- 
ported in about 1 ^ 50 patients. Epi- 
staxis, postnasal «rip, and rash were 
reported in less fan one pement of 
the patients. One patient in the clinicol 
trials developed araphylaxis 

Adverse reactions which hawe oc 
curred in the usesof other cmmolyn 
sodium formulations for inhciction 
clude ongioederm, joint pom and 
swelling, urticaria. Cough, and wheez- 
ing. Other reactions reported rarely are 
serum sickness, seriorteritic vascu 
litis, pelymyositis. 5ericorditis, photo 
dermoiitis, exfolia@ve dermctis, pe 
ripherc! neuritis, ar nephrost: 
CAUTION: Federal low prohibes 
pensing without prescriptior 
NASALCROM* is « registerediitrode 
mark cf Fisons pic 








"1 KNOW IT WILL WORK TODAY, TOMORROW 
AND FOR THE ENTIRE ALLERGY SEASON" 


NASALCROM works rapidly— 


usually within the first few doses—to relieve 


the congestion, rhinorrhea, and sneezing of seasonal allergic rhinitis 
And NASALCROM is remarkably well tolerated...virtually uncomplicated 
by serious side effects, tolerance or contraindications. 


FISONS. CORPORATION 
BEDFORD, MA 01730 


|. Data on file, Fisons Corporation CIO 
rhinitisrial by Wittig HJ, with Cohan R 


erennial allergic 
, Bloom FL, Rhoades RB, et a 


NASAL SOLUTION 


NASALCROM 


(cromolyn sodium / FISONS) 





Stops seasonal allergic rhinitis 








fhe Differe ice 


| Now, Richards offers a complete line of Our shorter, stronger rod lenses and reinforcing 
Sin.iscopes and instrumentation, designed sheath offer optimum light transmission, 
to meet the varied demands of sinus endos- superb image clarity, and outstanding dura- 
copy... with advantages you can feel. bility . . . benefits you can feel. 
Our Sinuscepes are carefully designed. The Ricaards Sinoscopy also offers a complete line 
shaft is shorter, the eyepiece longer . . . pro- of instrumentation and support equipment, 
viding better handling, better balance . . . backed by an innovative service program . 
innevations you can feel. confidence you can feel. 


LN. N 





The shaft is shorter, the eyepiece longer for a difference vou can feel. 





If you'd like to feel (and see) the difference 
ask vour Richards Representative, or contact: 


® 
MEDICAL COMPANY 


1450 Brooks Rd., Memphis, TN 38116 - 1-800-238-7538 
In Memphis: (901) 396-2121 


A member of P adm Renner group 





Solving S T Problems by Design 





DEDICATION... 


most advanced techniques. Also provided to members 1s 


It is what separates the capable from the best. It 
allows one to achieve his or her full potential. And it has 
become the trademark of the American Academy of 
Cosmetic Surgery; the only organization established to 
represent all health care professionals who specialize in 
cosmetic surgery or dental image enhancement. 

Because the public demands higher aesthetic and 
technical standards for these services, members of the 
AACS pursue advanced training within their various 
specializations. Since no one organization can 


adequately represent all doctors specializing in both 


cosmetic surgery and dentistry, the AACS is a necessary 


and important voice for these providers. 
As a teaching organization, the AACS sponsors 
World Congresses, workshops, fellowships and 


publications to keep members abreast of the latest and 


a subscription to the American Journal of Cosmetic 
Surgery, and access to the AACS Educational 
Foundation, cosmetic surgery library and museum. 
The AACS welcomes all qualified professionals 
interested in advancement of the field. For further 
information on membership, please call or write the 


American Academy of Cosmetic Surgery. 


860 Via de la Paz, Suite B2 


Pacific Palisades, CA 90272 


(213) 459-7662 
(800) 221-9808 


When the world 
turns upside 
down... 


/ | j A an ode choice 
he for motion sickness 
Peon 


2 L . more i bdchvo fii 25 mg meciizine 
and d Dramamine”? LEE 


w but endo ca bace ermal 
Se roge ? convenient | 


.scopolamine 
» programmed delivery 
OS "S over 7e w 


Tandem, Scop s should not be usec in children. Use with 
special care in the elderly and in patients taking , 
drugs (including alcohol) capable of causing / 
CNS effects. Dryness of the mouth occurs 
in about two thirds of people. Please 
see Prescribing Information on Pd 
next page before 
prescribing. Rd 





Transderm Scop* 


scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scóp is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scop provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scóp provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scóp should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scóp should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scop should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 


operating dangerous machinery. A patient brochure is available. 


Drug Interactions 

Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scóp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scop is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scop should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scop: 
disorientation; memory disturbances; dizziness; restlessness, 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scóp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scóp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scóp disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 
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References: 

1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scóp* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price N et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scóp, compared to 50% with Dramamine* 
(P 0.05). 
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ACADEMIC POSITION IN 
OTOLARYNGOLOGY- 
HEAD AND NECK SURGERY 


Assistant Professor/Instructor lev- 
el position available at the Moun- 
tain Home Veterans Administration 
Medical Center and East Tennessee 
State University, Quillen-Dishner 
College of Medicine. The applicant 
must be Board Certified/Eligible 
and must have a documented abil- 
ity in teaching and clinical practice. 
Proven academic productivity is 
essential. Send application with a 
current curriculum vitae to Louis 
Modica, M.D., 112 D, Department 
of Surgery, Veterans Administration 
Medical Center, Mountain Home, 
Tennessee 37684. ETSU is an affir- 
mative action/equal opportunity 
employer. Women and minorities 
are encouraged to apply. ETSU 
employs only U.S. citizens and 
aliens authorized to work in the 
United States. 


OTOLARYNGOLOGIST 


40 physician multispecialty Group 
in West Palm Beach, Florida seeks 
dynamic, confident physician for 
private practice. Candidates must 
be personable and well qualified; 
emphasis on high quality care. 
Financial package based on incen- 
tive with full partnership in 3 
years. 


Send C. V. to: 

Joseph V. D'Angelo, M.D. 
Recruiting Chairman 

Palm Beach Medical Group, Inc. 
705 North Olive Avenue 

West Palm Beach, Florida 33401 





The Results Are In... 
The GSI 10 











An Audiemeter That Works 
As Hard As You Do 

Upon powe- up, the GSI 10 initializes 
to the tonemode for AC or BC testing. 
Test parameters are clearly displayed 
on the upper panel LCD and LED in- 
dicators. Seect the test type and the 
appropriate stimuli are automatically 
chosen. witf alternatives available. A 
single pushbutton allows selection of 
transducers and flexible routing for 
both channds. 


A Proven Track Record 

The time-tesed GSI 10 is the aristocrat 
of microprocessor-based audiometers. 
its quality, flexibility and comprehensive 
range of test:capabiliBes has earned it 
this reputaticn. 


Human Engineered For Ease 
Of Operat on 

Pushbutton cnvenience allows the 
rapid selection of test parameters and 
facilitates test execution. Attenuator 
dials and tone bars are right at your 
fingertips, ging you complete control. 
COR but-ons are located on the front 
panel, within 2asy reach. Flashing HL 
indicators not fy the user when upper 
and lower limsts of a transducer have 
been reached. Calibration is maintained 
by computer memory. 


Unparalleled Testing 

Capabilities 

* Masking Level Difference (MLD) 

e Tone and masking intensity tracking 

* Dual Frequency for MLB tests 

e A timer for tone decay testing and 
counter for SISI & speech 

e Speaker/Phcne selection for hearing 
aid evaluation 
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e Auxiliary 
intercom 
for test room 
assistant 

* Auto HL utilizing 
Hughson-Westlake procedure 

e Talk forward/Talkback 
communications 

* External input and output 


Bekesy Option — Adds More 

Capabilities 

* Forward or reverse sweep frequency 

* Frequency range 125 Hz - 12,090 Hz 

e Fixed frequency and tone decas 
Bekesy tracings 

e Tinnitus matching via sweep 
frequency 


Remote Option — As Flexible 
As Your Imagination 

Remote allows bidirectional computer 
interface for data transfer (format and 


537 Great Road 
Littleton, MA 01460-1208 


Grason-Stadler Tel. (617) 486-3544 
TWX: 710/347-6892 


There’s No Substitute 
For The Best 


i Grason-Stadler, Ime. 





a TEN” 








storage). Generate your own 
program for patient data management 
or customized audiometric testing — 
programmable frequencies and signal 
on/off times. 


Top Credentials 

For years Grason-Stadler has built in- 
struments with great diagnostic capa- 
bility and unfailing reliability. The GSI 
10 microprocessor-based audiometer 
is our most powerful. 


Don't settle for anything less! 


Please return this coupon to: 


Grason-Stadler, Inc., Dept. C 
537 Great Road, P.O. Box 1400 
Littleton, MA 01460 


Name: 


Address: 


Telephone: 
[.] Please send me the GSI 10 brochure. 


C] Please arrange a demonstration. 
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(BECLOMETHASONE DIPROPIONATE, 
MONOHYDRATE) 


NASAL SPRAY 004276 


Relief for rhinitis with 
less sting than flunisolide’ 


40 









Percent of patients 
with nasal stinging 
and burning 


30 

20 

10 re) Beclomethasone dipropionate 

' [4/4 aqueous nasal spray (n= 40) 
2 inhalations bid 


; p «005 


—Adapted from Bronsky et al.’ 


Moist relief for seasonal, perennial, and vasomotor rhinitis 
O Indicated for patients 6 years of age and older 


O More effective than cromolyn sodium in preventing symptoms of hay fever? 


O Superior to terfenadine for the control of breakthrough symptoms on high 
pollen count days?! 


Convenient dosage to enhance compliance 


O 1or 2 sprays per nostril bid 


O No significant alterations of the nasal mucosal histology observed in up to 
12 years of experience with beclomethasone dipropionate® 


References: 

1. Bronsky EA, Tarpay M, Tinkelman DA, et al: A comparison of two dosing regimens of beclomethasone dipropionate 
aqueous nasal spray and flunisolide nasal spray in the treatment of acute seasonal rhinitis. /mmunology and Allergy 
Practice 1987;9(5):11-16. 

2. Varonier HS, Zellweger JP: Comparative study of the topical treatment of seasonal allergic rhinitis with aqueous 
beclomethasone and flunisolide. Ther Umsch 1984:41(5):375-379. 

3. Welsh PW, Stricker WE, Chu C-P et al: Efficacy of beclomethasone nasal solution, flunisolide, and cromclyn in 
relieving symptoms of ragweed allergy. Mayo Clin Proc 1987,62:125-134. 

4. Morrow-Brown H. Jackson FA, Pover GM: A comparison of beclomethasone dipropionate aqueous nasa! spray and 
sodium cromoglycate nasal spray in the management of seasonal allergic rhinitis. Allergol Immunopathol (Madr) 
1984:12(5):355-361. 

5. Beswick KBJ, Kenyon GS, Cherry JR: A comparative study of beclomethasone dipropionate aqueous nasal spray 
with terfenadine tablets in seasonal allergic rhinitis. Curr Med Res Onin 1985;9(8):560-567. 

6. Data available upon request, Glaxo Inc. 


BECONASE AQ for rhinitis relief. 
What a comfort! 


*Calculated on the dried basis. 
tin two out of four measures of nasal symptoms, p «0.01. 
Please consult next page for Brief Summary of Prescribing Information. 
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BECONASE AQ* BRIEF SUMMARY 
beclomethasone dipropionate, monohydrate) 
asal Spray, 0.042*4* 
*Calculated on the dried basis. SHAKE WELL 
For Intranasal Use Only BEFORE USE. 


The following is a brief summary only. Before prescribing, see complete prescrib- 
ing information in BECONASE AQ* Nasal Spray product labeling. 


INDICATIONS AND USAGE: BECONASE AQ* Nasal Spray is indicated for the 
relief of the symptoms of seasonal or perennial allergic and nonallergic (vaso- 
motor) rhinitis. 

BECONASE AQ Nasal Spray is also indicated for the prevention of recurrence of 
nasal polyps following surgical removal. 


CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of this prep- 
aration contraindicates its use. 


WARNINGS: The replacement of a systemic corticosteroid with BECONASE AQ® 
Nasal Spray can be accompanied by signs of adrenal insufficiency 

Careful attention must be given when patients previous!y treated for prolonged 
periods with systemic corticosteroids are transferred to BECONASE AQ Nasal 
Spray. This is particularly important in those patients who have associated asthma 
or other clinical conditions where too rapid a decrease in systemic corticosteroids 
may cause a severe exacerbation of their symptoms. 

Studies have shown that the combined administration of alternate-day predni- 
sone systemic treatment and orally inhaled beclomethasone increases the likeli- 
hood of HPA suppression compared to a therapeutic dose of either one alone. 
Therefore, BECONASE AQ Nasal Spray treatment should be used with caution in 
patients already on alternate-day prednisone regimens for any disease. 

If recommended doses of intranasal beclomethasone are exceeded or if indi- 
viduals are particularly sensitive or predisposed by virtue of recent systemic ste- 
roid therapy. symptoms of hypercorticism may occur, including very rare cases of 
menstrual irregularities, acneiform lesions, and cushingoid features. If such 
changes occur, BECONASE AQ Nasal Spray should be discontinued slowly consis- 
tent with accepted procedures for discontinuing oral steroid therapy. 


PRECAUTIONS: General: During withdrawal from oral steroids, some patients 
may experience symptoms of withdrawal, eg, joint and/or muscular pain, lassitude, 
and depression 

Rarely, immediate hypersensitivity reactions may occur after the intranasal 
administration of beclomethasone 

Extremely rare instances of wheezing, nasal septum perforation, and increased 
intraocular pressure have been reported following the intranasal application of 
aerosolized corticosteroids. Although these have not been observed in clinical 
trials with BECONASE AQ® Nasal Spray, vigilance should be maintained. 

In clinical studies with beclomethasone dipropionate administered intranasally, 
the development of localized infections of the nose and pharynx with Candida 
albicans has occurred only rarely. When such an infection develops, it may require 
treatment with appropriate local therapy or discontinuation of treatment with 
BECONASE AQ Nasal Spray. 

If persistent nasopharyngeal irritation occurs, it may be an indication for stop- 
ping BECONASE AQ Nasal Spray. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive 
doses of BECONASE AQ Nasal Spray may suppress HPA function. 

BECONASE AQ Nasal Spray should be used with caution, if at all, in patients 
with active or quiescent tuberculous infections of the respiratory tract; untreated 
fungal, bacterial, or systemic viral infections; or ocular herpes simplex 

For BECONASE AQ Nasal Spray to be effective in the treatment of nasal polyps, 
the spray must be able to enter the nose. Therefore, treatment of nasal polyps with 
BECONASE AQ Nasal Spray should be considered adjunctive therapy to surgical 
removal and/or the use of other medications that will permit effective penetration 
of BECONASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form 
of treatment. 

As with any long-term treatment, patients using BECONASE AQ Nasal Spray 
over several months or longer should be examined periodically for possible 
changes in the nasal mucosa. 

Because of the inhibitory effect of corticosteroids on wound healing, patients 
who have experienced recent nasal septal ulcers, nasal surgery, or trauma should 
not use a nasal corticosteroid until healing has occurred. 

Although systemic effects have been minimal with recommended doses, this 
potential increases with excessive doses. Therefore, larger than recommended 
doses should be avoided 


Information for Patients: Patients being treated with BECONASE AQ Nasal Spray 
should receive the following information and instructions. This information is 
intended to aid in the safe and effective use of medication. It is not a disclosure of 
all possible adverse or intended effects. Patients should use BECONASE AQ Nasal 
Spray at regular intervals since its effectiveness depends on its regular use. The 
patient should take the medication as directed. It is not acutely effective, and the 
prescribed dosage should not be increased. Instead, nasal vasoconstrictors or oral 
antihistamines may be needed until the effects of BECONASE AQ Nasal Spray are 
fully manifested. One to two weeks may pass before full relief is obtained. The 
patient should contact the doctor if symptoms do not improve, or if the condition 
worsens, or if sneezing or nasal irritation occurs. For the proper use of the unit and 
to attain maximum improvement, the patient should read and follow the accom- 
panying patient's instructions carefully. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total 

0f 95 weeks, 13 weeks by inhalation and 82 weeks by the oral route, resulted in 

no evidence of carcinogenic activity. Mutagenic studies have not been performed 
Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, 

was observed following treatment by the oral route. No inhibition of the estrous 

cycle in dogs was seen following treatment with beclomethasone dipropionate by 

the inhalation route 


Pregnancy: Teratogenic Effects: Pregnancy Category C: Like other corticoids, 
parenteral (subcutaneous) beclomethasone dipropionate has been shown to be 
teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten times the human dose. In these studies, beclomethasone was 
found to produce fetal resorption, cleft palate, agnathia, microstomia, absence of 
tongue, delayed ossification, and agenesis of the thymus. No teratogenic or 
embryocidal effects have been seen in the rat when beclomethasone dipropionate 
was administered by inhalation at ten times the human dose or orally at 1,000 
times the human dose. There are no adequate and well-controlled studies in preg- 
nant women. Beclomethasone dipropionate should be used during pregnancy only 
if the potential benefit justifies the potential risk to the fetus. 


Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers 
receiving Corticosteroids during pregnancy. Such infants should be carefully 
observed 


Nursirig Mothers: It is not known whether beclomethasone dipropionate is 
excreted in human milk. Because other corticosteroids are excreted in human milk, 
caution should be exercised when BECONASE AQ Nasal Spray is administered to 
nursing women. 


Pediatric Use: Safety and effectiveness in children below 6 years of age have not 
been established 


ADVERSE REACTIONS: in general, side effects in clinical studies have been 
primarily associated with irritation of the nasal mucous membranes. Rarely, 
immediate hypersensitivity reactions may occur after the intranasal administration 
of beclomethasone 

Adverse reactions reported in controlled clinical trials and open studies in 
patients treated with BECONASE AQ® Nasal Spray are described below 

Mild nasopharyngeal irritation following the use of beclomethasone aqueous 
nasal spray has been reported in up to 24% of patients treated, including occasional 
sneezing attacks (about 4%) occurring immediately following use of the inhaler. In 
patients experiencing these symptoms, none had to discontinue treatment. The 
incidence of transient irritation and sneezing was approximately the same in the 
group of patients who received placebo in these studies, implying that these 
complaints may be related to vehicle components of the formulation. 

Fewer than 5 per 100 patients reported headache, nausea, or lightheadedness 
following the use of BECONASE AQ Nasal Spray. Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea, or tearing eyes. 

Extremely rare instances of wheezing, nasal septum perforation, and increased 
intraocular pressure have been reported following the intranasal administration of 
aerosolized.corticosteroids (see PRECAUTIONS). 


OVERDOSAGE: Information concerning possible overdosage and its treatment 
appears in the full prescribing information. 
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CALL FOR 
PAPERS: 


Annual Symposium: 
Care of the 
Professional Voice 


Manhattan School of Music 
Deadline: October 31st, 1988 


Send four copies of abstract including 
academic affiliation, address and 
telephone number of all authors to: 


The Voice Foundation 
40 West 57th Street, Rm. 300 
New York, NY 10019 

(212) 581-2530 





CALL FOR 
PAPERS: 


Wilbur James Gould 
Voice Research Award 


Sponsored by The Voice Foundation, 
this $1,000.00 award honoring Wilbur 
James Gould, M.D., is presented 
annually to the interdisciplinary group 
of authors submitting the winning 
paper dealing with “Functions of 


the Voice.” 


Please contact The Voice Foundation 
for instructions for submission 

for the competition. Five copies of 
each manuscript are required to be 
submitted by October 31, 1988 to: 


The Voice Foundation 
40 West 57th Street, Rm. 300 
New York, NY 10019, U.S.A. 
Tel. (212) 581-2530 





When 
oral thrus 
hrives 


"Mycelex Troche 
provides 


wm Up to 967% Clinical cure rate”’ 
Safety? 

— High patient acceptance? 

= Low cost 


.. Clotrimazole given as a troche may 
me the Dest choice at the moment 
swing to its high clinical success rate, 
afety, cost effectiveness and high 
atient acceptability.” 


vcelex 
roche 


clotrimazole)" ™ 


a combination of 
waenefits no other 
^erapy can match 


ical cure = absence of signs and symptoms 


ise see following page for Brie’ summary of 
cribing information. 


*s Pharmaceuticals. 
on of Miles Laboratories, Inc y I A. 
Haven, Connecticut 06516 USA MILES 
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Mycelex Troche 


(clotrimazole) ""* 


tion 
Each Mycelex® Troche contains 10 mg clotrimazole [1-(o-chloro-a., a-di- 
qud imidazole], a synthetic antifungal agent, for topical use in 
mouth. 


«(Oi 
OO 
| 
N 

Chemical Formula: 
C22H 17 CIN2 ( 


The troche dosage form is a large, slowly-dissolving tablet (lozenge) con- 
taining 10 mg of clotrimazole dispersed in dextrose, microcrystalline cel- 
lulose, ne, and magnesium stearate. 
Clinical Pharmacology 
Clotrimazole is a broad-spectrum antifungal agent that inhibits the 
‘dd of pathogenic yeasts by altering the permeability of cel! mem- 

ranes. It exhibits fungicidal activity in vitro against Candida albicans and 
other species of the genus Candida. No single-step or multiple-step re- 
sistance to clotrimazole has developed during successive passages of 
Candida albicans in the laboratory. 
After oral administration of a 10 mg clotrimazole troche to healthy volun- 
teers concentrations sufficient to inhibit most species of Candida persist 
in saliva for up to three hours following the approximately 30 minutes 
needed for a troche to dissolve. The long term effective concentration of 
drug in saliva appears to be related to the slow release of clotrimazole 
from the oral mucosa to which the drug is apparent bound. Repetitive 
dosing at three hour intervals maintains effective M: levels above 
the minimum inhibitory concentration of most strains of Candida. In an- 
other study the mean serum concentrations were 4.98 + 3 7 and 
3.23 + 1.4 nanograms/ml at 30 and 60 minutes respectively. 
Indications and e 
Mycelex* Troches are indicated for the local treatment of oropharyngeal 
candidiasis. The diagnosis should be confirmed by a KOH smear and/or 
culture prior to treatment. 
Contraindications 
Mycelex* Troches are contraindicated in patients who are hypersensitive 
«d any of its components. 

am 


Structural Formula: 


Abnormal liver function tests have been reported in patients treated with 
clotrimazole troches; elevated SGOT levels were reported in about 15% of 
patients in the clinical trials. In most cases the elevations were minimal 
and it was often impossible to distinguish effects of clotrimazole from 
those of other therapy and the underlying disease (malignancy in most 
cases). Periodic assessment of hepatic function is advisable particularly 
in patients with pre-existing hepatic impairment. 
Since patients must be instructed to allow each troche to dissolve slowly 
in the mouth in order to achieve maximum effect of the medication, they 
must be of such an age and physical and/or mental condition to compre- 
hend such instructions. : 
Carcinogenesis: An 18 month dosing study with clotrimazole in rats has 
not revealed any carcinogenic effect. 
Usage in Pregnancy: Pregnancy vanegar; C: Clotrimazole has been 
shown to be embryotoxic in rats and mice when given in doses 100 times 
the adult human dose (in mg/kg), possibly secondary to maternal toxic- 
ity. The drug was not teratogenic in mice, rabbits, and rats when given in 
doses up to 200, 180, and 100 times the human dose. 
Clotrimazole given orally to mice from nine weeks before mating through 
weaning at a dose 120 times the human dose was associated with impair- 
ment of mating, decreased number of viable young, and decreased sur- 
vival to weaning. No effects were observed at 60 times the human dose 
When the drug was given to rats during a similar time period at 50 times 
the human dose, there was a slight decrease in the number of pups per 
litter and decreased pup viability. 
There are no adequate and well controlled studies in pepan women. 
Clotrimazole troches should be used cuing pregnancy only if the poten- 
tial benefit justifies the potential risk to the fetus. 
Pediatric Use 
Safety and effectiveness of clotrimazole in children below the age of 3 
years have not been established; therefore, its use in such patients is not 
recommended. 
Adverse Reactions 
Abnormal liver function tests have been reported in patients treated with 
clotrimazole troches; elevated SGOT levels were reported in about 15% of 
tients in the clinical trials (see Precautions section). 
ausea and vomiting was reported in about one in twenty patients 
Overdosage 
No data available 
“th. vit and Dependence 
No data available. 
pecans and Administration 
Mycelex* Troches are administered only as a lozenge that must be slowly 
dissolved in the mouth. The recommended dose is one troche five times 
a day for fourteen consecutive days. Only limited data are available on 
the safety and effectiveness of the clotrimazole troche after prolonged 
ee therefore, therapy should be limited to short term use, if 
ssible. 
Supplied 
Mycelex* Troches, white discoid, uncoated tablets are supplied in bot- 
tles of 70 and 140. Mycelex Troches are also available for institutional use 
in «el Dn P of 70 tablets. Each tablet will be identified with the follow- 
ing: Miles 095. 


Store below 86°F (30°C), avoid freezing 


References: 1. Yap B-S, Bodey GP: Oropharyngeal candidiasis treated 
with a troche form of clotrimazole. Arch Intern Med 139:656-657, 1979 
2. Quintiliani R, Owens NJ, Quercia RA, et al: Treatment and prevention 
of Worms candidiasis. Am J Med 77(4D):44-48, 1984. 3. Data on 
file, Miles Pharmaceuticals. 4. Drug Topics Red Book, Annual Pharma- 
^ cien Medical Economics Co., Oradell, NJ. 1987, pp. 397. 
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CALL FOR PAPERS 
Fourth Annual Scientific Session 
AMERICAN SOCIETY 
OF 
PEDIATRIC OTOLARYNGOLOGY 


May 18-21, 1989 
Hotel Inter-Continental 
San Diego, California 


Send abstracts of 200 words or less 
by October 31, 1988 to: 


Robin T. Cotton, M.D. 
President 
Department of Otolaryngology 
Children’s Hospital and Medical Center 
Elland & Bethesda Avenues 
Cincinnati, Ohio 45229 





NEW YORK EYE & EAR INFIRMARY 
and 
New York Medical College 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
September 15-17, 1988 
January 19-21, 1989 
April 27-29, 1989 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy *Canal Wall Up & Down Techniques 
*Facial Recess Techniques | *Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 


*Stapedectomy Techniques “Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on femporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


[uition $675.00 Limited Enrollment Faculty 
AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
Navin Mehta, M.D. 
Mark Goldstein, M.D. 
Timothy J. Siglock, M.D. 
For Further Information, contact: Toni Levine, M.D. 
Arthur Tortorelli, Technical Director 
Temporal Bone Laboratory 
New York Eye & Ear Infirmary 
310 East Fourteenth Street 
New York, New York 10003 
(212) 598-1395 


Chairman, Department of 
Otolaryngology/HNS 
Frank E. Lucente, M.D. 
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ENG analysis 


in touch with tomorrow 


V 


1 


In ENG testing Nystar 
offers unprecedented 
compvrebensiveness and 
ACCUYACY... 


* Fertosm: and automatically analyzes a wide variety of 
ENG tests, both standard and advanced, saving time 
and prowding powerful diagnostic information. 

e Unique curved lightbar eliminates errors of target 
positien and velocity. 

* Automatically eliminates eve blinks and other 
artifacts arom data analysis, providing superior 
Ciagnestic accuracy. 


„Plus unexpected efficiency 
and ease of use. 


* Automatically analyzes test results in seconds- far 
faster than hand calculations. 

* A full one-page report is produced for each test that 
includes patient information, the complete ENG 
trace from both channels, and a concise test analvsis— 
eliminating the need for cut-and-paste methods. 

© Unique touch screen menu makes the Nystar fast to 
learn and easy to operate. 
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Formore information on how Nystar's 
ENG capabilities can put you in touch with 
tomorrow, call toll-free 1-800-345-6880. 
(In Wisconsin, call 1-608-273-6880.) 


Nicolet 





INSTRUMENTS OF DISCOVERY 


Nicolet Audiodiagnostics/ 5225-4 Verona Road / Madison, WI 53711 / 608. 273-6880 / 800/345-6880 
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conventional otics. 


NEW 
PediO 
Formulated to be less acidic 
to help minimize irritation. 


New PediOtic" suspension is specially 
formulated to have a higher pH range than 





™ suspension 
C Sterile 


A more normal pH range means less 
potential for painful irritation. 

7.0 
6.0 
5.0 


4.0 


3.0 





2.0 


10 7] *USPXXI specified pH range for the life 


of the product (neomycin/polymyxin B/ 
pH hydrocortisone). 


Formulated to help take the sting out of otitis externa therapy 


suspension with confidence, knowing it 
contains the same proven antibiotic/anti- 
inflammatory combination physicians have 


Children may be less likely to resist its 
instillation, and their parents will appreciate 
the ease of compliance. 

And you can prescribe new PediOtic 


trusted for years. 

Now there's a gentle effective treatment 
for “swimmer’s ear” to please patient, 
parent, and physician. 





PediOuc suspension sterile 


PR 


Wellcome 


bolymyxin B sulfate-neomycin sulfate-hydrocortisone) 





brief summary 


NEW PediOtiC suspension sterile 
(polymyxin B sulfate-neomycin sulfate-hydrocortisone) 


DESCRIPTION: Pediotic suspension (polymyxin B sulfate-neomycin sulfate-hydrocortisone) is a sterile antibacterial and anti-inflammatory 
suspension for otic use. Each mi contains: Aerosporin* (polymyxin 8 sulfate) 10,000 units, neomycin sulfate equivalent to 3.5 mg 
neomycin base. and hydrocortisone 10 mg (1%). The vehicle contains thimerosal 0.001% (added as a preservative) and the inactive 
ingredients cety! alcohol. glycery! monostearate. mineral oil. polyoxy! 40 stearate, propylene glycol, and Water for Injection. Sulfuric 
acid may be added to adjust pH. Pediotic suspension has a minimum pH of 4.1, which is less acidic than the minimum pH of 3.0 
tor Cortisporin* Otic Suspension. INDICATIONS AND USAGE: For the treatment of superficial bacterial infections of the external 
auditory canal caused by organisms susceptible to the action of the antibiotics, and for the treatment of infections of mastoidectomy 
and fenestration cavities caused by organisms susceptible to the antibiotics. CONTRAINDICATIONS: This product is contraindicated 
in those individuals who have shown hypersensitivity to any of its components, and in herpes simplex, vaccinia, and varicella intec- 
tions WARNINGS: This product should be used with care in cases of perforated eardrum and in longstanding cases of chronic otitis 
media because of the possibility of ototoxicity. Neomycin sulfate may cause cutaneous sensitization. A precise incidence of hypersensitivity 
reactions (primarily skin rash) due to topical neomycin is not known. When using neomycin-containing products to control Sec- 
ondary infection in the chronic dermatoses. such as chronic otitis externa or Stasis dermatitis, it should be borne in mind that the skin 
in these conditions is more liable than is normal skin to become sensitized to many substances, including neomycin. The manifesta- 
tion of sensitization to neomycin is usually a low-grade reddening with swelling, dry scaling and itching; it may be manifest simply 


as a failure to heal. Periodic examination for such signs is advisable, and the patient should be told to discontinue the product if they 
are observed. These symptoms regress quickly on withdrawing the medication. Neomycin-containing applications should be avoid- 
ed for the patient thereafter. PRECAUTIONS: As with other antibacterial preparations, prolonged use may result in avergrowth of 
non-susceptible organisms, including fungi. lf the infection is not improved after one week, cultures and susceptibility tests should 
be repeated to verity the identity of the organism and to determine whether therapy should be changed. Treatment should not be con- 
tinued for longer than ten days. Allergic cross-reactions may occur which could prevent the use of any or all of the following antibiotics 
for the treatment of future infections: kanamycin, paromomycin, streptomycin, and possibly gentamicin. ADVERSE REACTIONS: 
Neomycin occasionally causes skin sensitization. Ototoxicity and nephrotoxicity have also been reported (see WARNINGS section). 
Adverse reactions have occurred with topical use of antibiotic combinations including neomycin and polymyxin B. Exact incidence 
figures are not available since no denominator of treated patients is available. The reaction occurring most often is allergic sensitiza- 
tion. In one clinical study, using a 20% neomycin patch, neomycin-induced allergic skin reactions occurred in two of 2.175(0.09%) 
individuals in the general population" In another study, the incidence was found to be approximately 1% ? The following local adverse 
reactions have been reported with topical corticosteroids, especially under occlusive dressings: burning, itching, irritation, dryness, 
folliculitis, hypertrichosis, acneiform eruptions, hypopigmentation, perioral dermatitis, allergic contact dermatitis, maceration of 
the skin, secondary infection, skin atrophy, striae, and miliaria. Stinging and burning have been reported rarely when this ms, 
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Original Articles 


Bacteriologic Analysis of Wound Infection 
Following Major Head and Neck Surgery 


Jennifer Rubin, MD; Jonas T. Johnson, MD; Robin L. Wagner; Victor L. Yu, MID 


€ Wound infection was studied pro- 
spectively in 23 (6.596) of 354 patients 
who participated in a series of antibiotic 
trials during major contaminated head 
and neck surgical procedures. Polymicro- 
bial infection was identified in 22 (96%) of 
23 cases. The most commonly encoun- 
tered organisms were aerobic bacteria 
(91%), anaerobes (74%), and fungi (48%). 
All fungal infections resolved without sys- 
temic antifungal therapy. It was, there- 
fore, concluded that the presence of fun- 
gus represented colonization. The prima- 
ry treatment 5f an infected wound is 
surgical drainage accompanied by broad- 
spectrum antibietic therapy to prevent 
sepsis. The value of postoperative wound 
cultures is unclear. The majority of 
patients who developed wound infection 
had a variety o! organisms that appeared 
to be unrelated te the prophylactic antibi- 
otic used, as well as to the particular 
surgery performed. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:969°972) 


acterial wound infection is a rec- 
ognized cemplication following 
head and neckoncologic surgery. Con- 
tamination, as defined by entry into 
the respiratery or alimentary tract 
during the course of the procedure, is 
thought to be the critical factor in the 
development ef these postoperative 
infections.' The institution of antimi- 
crobial prophylaxis before wound con- 
tamination has been proved to be ben- 
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eficial.^ Prospective, randomized, dou- 
ble-blind trials of perioperat ve anti- 
bioties in contaminated mar head 
and neck surgery have demenstrated 
that patients who receive am antimi- 
crobial agent (as opposed to a 5lacebo) 
have fewer wound infectiong?5 Fur- 
thermore, a longer course of the anti- 
bioties appears to offer no acditional 
benefit compared with 24-hoar post- 
operative coverage.“ The prophylactic 
agent of choice, however, reraains to 
be established. A series of tri&ls that 
have examined chemoprophy:axis in 
contaminated head and neck surgery 
have been conducted at this institu- 
tion)*" The specific antibiotics em- 
ployed include cefazolin sodiu n, cefo- 
taxime sodium, cefoperazone sodium, 
moxalactam disodium, clincamycin 
phosphate, and gentamicin su fate. A 
total of 23 wound infections deeloped 
despite adequate antimicrobi&l pro- 
phylaxis. We have recently examined 
the bacteriology of these infect ons, as 
well as the antibiotic sensitivi-y data, 
in an attempt to elucidate the rela- 
tionship between the specific zzent(s) 
administered prophylactically and the 
organisms subsequently  caltured 
from the wound. 


PATIENTS AND METHODS 


All patients who developed Lzcterial 
wound infections after receiving safficient 
perioperative antibiotic therapy were iden- 
tified. Wound infection was diagmsed in 
23 (6.5% ) of 354 patients who partzipated 
in these trials. Infection in these sexes had 
been defined clinically by the app-arance 
of suppurative drainage, either spentane- 
ously by needle aspiration, by incisin, and 
by drainage, or by the development of 
mucocutaneous fistulas? Wound. that 
demonstrated only erythema and r- quired 
no further treatment were conside »d not 
to be infected. Infection was initially sug- 
gested by the subcutaneous collec-ion of 
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fluid. This fluid was then obtained for 
bacteriologic evaluation. Aerobes were iso- 
lated in Mueller-Hinton broth. Thioglyco- 
late broth, supplemented with hemin and 
vitamin K, was used for anaerobic isolates. 
The charts of these 23 patients were 
reviewed, with attention to the particular 
perioperative antibiotic administered, the 
microbiology of their wound cultures, and 
the antibiotic sensitivities of the organ- 
isms isolated. 


RESULTS 


The majority of infections were 
polymicrobial (22/23, 96%). General 
categories of organisms that were cul- 
tured included fungi and anaerobic 
and aerobic bacteria. Aerobes were 
most frequently encountered (21/23, 
91.376 ), followed by anaerobes (17/23, 
74%) and fungi (11/23, 48%). The 
timing of infection ranged from post- 
operative days 1 through 23, with a 
mean of ten days. 

All fungi that were isolated were 
Candida species. Candida tropicalis 
was the most common organism (5/11, 
45.4%). Other species isolated in- 
cluded Candida albicans, Candida stel- 
latoidea, Candida krusei, and Candida 
parapsilosis. Although there was 
heavier growth on the special fungal 
media, in general, all of the Candida 
species grew on the aerobic culture 
plate. This suggested that a separate 
fungal culture was probably unneces- 
sary. Because the presence of Candida 
in the wound most likely reflected 
colonization, sensitivity data were not 
obtained. In addition, all infections 
resolved without systemic antifungal 
therapy (eg, amphotericin B). 

Anaerobic cultures were positive in 
l7 patients (Table 1). In most cases, 
more than one anaerobe was isolated 
(12/17, 71% ). Bacteroides species were 
the most common, seen in 76% (13/17) 
of the cases. Other anaerobes, cul- 
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tured in descending order of frequen- 
cy, included microaerophilic strepto- 
cocci, gram-positive cocci, gram-posi- 
tive non-spore-forming rods, Lactoba- 
cillus, Bacteroides fragilis, Bacte- 
roides asaccharolyticus, Bacteroides 
vulgaris, Bacteroides oralis, Veillonel- 
la species, Propionibacterium granu- 
losum, and Peptostreptococcus micros. 
Sensitivity data were not obtained for 
the anaerobic organisms. Based on in 
vitro susceptibilities, cefazolin would 
be less active than the other agents 
used. All (five of five) of the patients 
who received cefazolin had anaerobic 
bacteria in their wound infections 
(patients 5, 11, 17, 20, and 22) as 
compared with the 72% (13/18) inci- 
dence of anaerobes recovered from 
infected wounds in the patients who 
received other agents (Table 2). 


Cefoperazone 


Gentamicin/ 


Moxalactam Clindamycin 


Aerobic bacteria (both gram-posi- 
tive and gram-negative) were nearly 
universally cultured from the infected 
wounds (21/23, 91.3% ) (Table 3). Most 
patients harbored more than one type 
of aerobic organism (20/21, 95.2%). 
Streptococcus species were most fre- 
quently isolated (16/21, 76.2%), with 
Streptococcus viridans specifically 
cultured in 71% (15/21) of the cases. 
Other aerobic bacteria in descending 
order of frequency included the fol- 
lowing: Neisseria flava, Enterobacter 
cloacae, Serratia marcescens, Pseudo- 
monas aeruginosa, coagulase-negative 
staphylococci, coagulase - positive 
staphylococci, Escherichia coli, Acine- 
tobacter anitratus, B-streptococci (not 
group A or D), Enterobacter aero- 
genes, Pseudomonas maltophilia, Pro- 
teus mirabilis, nonhemolytic strepto- 
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cocci, Streptococcus faecalis, Citro- 
bacter diversus, Enterobacter agglom- 
erans, Capnocytophaga ochracea, 
Haemophilus aphrophilus, Kingella 
kingae, and Bacillus species. 

Most of the antibiotics were experi- 
mental and not yet commercially 
available at the time of the studies. 
Therefore, in only six cases were the 
isolated organisms documented to be 
sensitive to the specific prophylactic 
agent used (patients 2, 10, 12, 14, 16, 
and 18). Resistance was never seen. In 
the remaining cases, however, the 
organisms displayed sensitivity to 
analogous first- and third-generation 
cephalosporins (eg, cefoxitin sodium, 
cefamandole nafate, cefotaxime, and 
moxalactam). Based on in vitro sus- 
ceptibility tests, all of the antibiotics 
employed in these trials, except genta- 
micin, offered adequate aerobic cover- 
age. 


COMMENT 


The development of a wound infec- 
tion is the result of a combination of 
factors, including the immunocompe- 
tency of the host, the extent of trauma 
or surgery, the susceptibility of the 
bacteria to the agent used, and the 
size of the bacterial inoculum. In head 
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and neck encologie surgery, flap 
reconstruction, advanced disease, and 
a prolonged operative time also 
appear to contribute to postoperative 
wound infections." Prophylactic 
perioperative antibioties have been 
proved to be mandatory in contami- 
nated head and neck procedures. It 
has been suggested, however, that 
prophylaxis with a broad-spectrum 
agent will select for the emergence of 
resistant organisms in the wound 
infection." The baeteriology data 
from our studies failed to support this 
theory. The organisms isolated from 
the infected wounds in these series 
were sensitive to the prophylactic 
agent employed. 

We point out that the timing of 
wound infection appears to be critical. 
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The relatively late development of an 
infection on postoperative day 10 (the 
mean in our series) suggested that 
these infectious complications may 
not be preventable by antibiotics giv- 
en in the perioperative and immediate 
postoperative period.’ In our series, 
the majority of patients (17/23) devel- 
oped clinieal evidence of a wound 
infection after postoperative day 5 
(Figure). In six patients, wound infec- 
tions developed early (postoperative 
days 1 through 5) and, hence, were 
theorectically preventable by appro- 
priate antimicrobial prophylaxis. Five 
different antibiotic agents were 
employed. It is likely that develop- 
ment of a wound infection in the 
immediate postoperative period re- 
sults from persistent contamination 
of the wound with oropharyngeal 
secretions that may reflect either a 
failure to achieve a watertight closure 
or early separation of the suture line 
due to suture failure, excessive ten- 
sion on the suture line, etc. 

There were no significant differ- 
ences with respect to the number and 
types of aerobic and anaerobic bacte- 
ria isolated from early and late wound 
infections. This observation may 
reflect the common pathophysiology 
of postoperative wound infection, 
namely, contamination with oropha- 
ryngeal secretions. Once wound 
breakdown has occurred, polymicro- 
bial contamination then occurs. 

We have tended to attribute early 
wound breakdown to surgical error. 
Perhaps infection that occurs later in 
the postoperative period is related to 
other factors of wound healing, such 
as ischemia of tissue, perivascular 
fibrosis secondary to radiation, and 
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poor nutrition. 

Although rarely addressed in the 
literature, the isolation of fungi from 
the infected wound almost certainly 
reflects colonization; despite a 45% 
incidence of Candida species isolated 
in the wound cultures, all of the infec- 
tions resolved without systemic anti- 
fungal therapy. We conclude that cul- 
ture for fungi on special media is 
probably unnecessary. Furthermore, 
the presence of fungi in the infected 
wound does not require specific anti- 
mycotic treatment. 

The antimicrobial agents used in 
this series of trials included a first- 
generation cephalosporin (cefazolin), 
several third-generation cephalospo- 
rins (cefotaxime, cefoperazone, and 
moxalactam), a lincomycin (clindamy- 
cin), and an aminoglycoside in combi- 
nation with a lincomycin (gentamicin 
plus clindamycin). All regimens, 
except cefazolin, provide potent cover- 
age against anaerobic microflora. 
Interestingly, all of the patients who 
received cefazolin prophylactically 
had evidence of anaerobic bacteria in 
their wound infections. A somewhat 
lower, but not significant, incidence 
(72%) of anaerobes was recovered 
from the wounds of patients who 
received prophylaxis with the other 
antibiotics. These data suggested a 
pathogenic role for anaerobic bacteria 
in these wound infections, a finding 
supported by earlier reports of anaer- 
obic bacteremia coincident with 
wound infection? Thus, any prophy- 
lactic antibiotic used in head and neck 
cancer surgery should possess ade- 
quate anaerobic coverage. 

Despite their frequency of isolation, 
the pathogenic role of aerobic bacteria 
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(both gram-positive and gram-nega- 
tive) in head and neck wound infec- 
tions is unclear. Previous studies have 
reported no significant difference 
between the rate of wound infection in 
patients whose prophylactic antibiotic 
regimen included an agent with a 
gram-negative aerobic spectrum (eg, 
gentamicin and netilmicin sulfate) 
and the rate in patients who only 
received anaerobic coverage.” In an 
individual patient, how to determine 
which of the isolated organisms rep- 
resent true pathogens and which are 
merely colonizers is unresolved. Our 
approach is that the primary treat- 
ment of an infected wound is surgical 
drainage, accompanied by antibiotic 
therapy directed against the mieroor- 
ganisms cultured to prevent systemic 
complications (eg, sepsis). 

The bacteriology of head and neck 
wound infections following oncologic 
surgery does not appear to reflect the 
spectrum of the prophylactic agent 
employed. Early postoperative wound 
infections (days 1 through 5) are more 
likely to represent failure of the peri- 
operative antibiotic than are late 
wound infections (after postoperative 
day 5), which probably result from 
persistent contamination of the 
wound (usually with saliva). In our 
series, however, there was no signifi- 
cant difference in the flora recovered 
from early compared with late infec- 
tions. The value of wound cultures is 
unclear. The majority of patients who 
develop wound infections harbor a 
variety of aerobic and anaerobic 
organisms that appear to be unrelated 
to the prophylactic antibiotic used, as 
well as to the particular surgery per- 
formed. 
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Effeets of Oxypherol-ET on Random 
Skin-Flap Survival in the Swine Model 


Randall S. Y-ssenow, MD, Michael D. Maves, MD 


e Random skin flaps are an important 
and frequen dy; used technique in head 
and neck reconstruction. Fluorocarbons 
(Oxypherol-ET) have a low viscosity and 
high oxygen solubility that allow them to 
enhance the microcirculation and reduce 
skin-flap nec»csis. These properties were 
evaluated using the swine model. Group 1 
(four flaps) served as eontrols, with no 
hematologic 3r pharmacologic manipula- 
tions. Group = (16 flaps)thad 20% of their 
blood volume removed end replaced with 
an equal amoant of lactated Ringer's solu- 
tion. Group 3 (16 flaps) also had 20% of 
their blood vclume removed and replaced 
with an eque amount ef Oxypherol-ET. 
Necrosis in croup 1 (controls) averaged 
32.6%; in group 2 (lactated Ringer's solu- 
tion), 27.8%; and in group 3 (Oxypherol- 
ET), 8.34%. Tais study*has shown a statis- 
tically significant enhancement of random 
skin-flap survwal in the swine model with 
Oxypherol-ET 

(Arch Otosryngol Head Neck Surg 
1988; 114:97=>976) 
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prose skin flaps are ar impor- 
tant and frequently used tech- 
nique in head and neck reconstruc- 
tion. However, most surgeons have 
been faced at one time or anotzer with 
a failing or necrotic flap. Mary meth- 
ods and agents have been employed to 
attempt to prevent or reverse these 
conditions. Initial work witt fluoro- 
carbons by Clark and Gollan," in 1966, 
demonstrated their oxygen-earrying 
capacity. It was hoped that fleorocar- 
bons could be used as temporary 
whole-blood ^ substitutes. Recent 
studies have demonstrated tleir use 
as an oxygen-carrying medium and 
plasma expanders in severely anemic 
patients? Chowardy et al? have dem- 
onstrated the fluorocarbon eshance- 
ment of skin-flap survival n rats, 
using a related fluorocarbon (Tluosol- 
DA [20% ]). 

The purpose of this study was to 
determine the effects on random skin- 
flap survival in swine, using Cxyphe- 
rol-ET. The average particle size of 
the Oxypherol-ET emulsion is®.1 um. 
This is essential because particles 
that are 7 to 10 um will net pass 
through small capillaries and -hereby 
increase the risk of embolism. The 
oxygen solubility is 6 vol% at 57°C. It 
is believed that the above factors of 
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low viscosity and high oxygen solubil- 
ity are specific to the fluorochemicals 
and can enhance the microcirculation 
and lead to reduction of skin-flap 
necrosis? Further support for their 
use stems from their ability to 
improve vascular oxygen transport to 
prevent tissue damage following is- 
chemia.‘ 


MATERIALS AND METHODS 


Nine pigs, weighing between 22 and 28 
kg, were used for this study. All procedures 
were accomplished in accordance with the 
guidelines for humane treatment of ani- 
mals at The University of Iowa College of 
Medicine, Iowa City. They were initially 
anesthetized with ketamine hydrochloride 
and transported to the laboratory prepara- 
tion room. They were shaved from the 
dorsal midline for a distance of 15 cm along 
their right side. The pigs were anesthetized 
using inhalant halothane, nitrous oxide, 
and oxygen. Dorsal flaps, based 3 cm from 
the dorsal midline, were incised to the deep 
fascia and then carried back to their base, 
according to the procedure of Donovan. 
Four flaps were elevated on the right side 
of each pig. All pigs were females, and the 
first flap was placed in line with the first 
nipple for consistency. Adequate hemosta- 
sis was obtained using electrocautery. Fol- 
lowing elevation of the flaps, they were 
then sutured using a 4-0 nylon suture. The 
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Fig 1.—Left, Experimental control flaps (lactated Ringer's 
(Oxypherol-ET): postoperative day 1. 








Fig 2.—Left, Experimental control flaps (lactated Ringer's solution): postoperative day 3. Right, Experimental flaps 


(Oxypherol-ET): postoperative day 3. 





Fig 3.—Left, Experimental control flaps (lactated Ringer's solution): postoperative day 5. Right, Experimental flaps 
(Oxypherol-ET): postoperative day 5. 


pigs were subsequently divided into the 
following groups. 


Group 1: Control (Four Flaps) 


No hematologic or pharmacologic ma- 
nipulations were performed. This pig was 
used to verify the amount of necrosis in a 
standard-sized flap as described above. 


Group 2: Experimental Control 
(16 Flaps) 


Prior to elevation of the flaps, four pigs 
had 20% of their blood volume removed via 
the superior vena cava. An equal amount of 


lactated Ringer's solution was then 
replaced during the operation. Following 
this, the pigs were oxygenated via a tight- 
fitting face mask with fraction of inspired 
oxygen at 0.80 for ten hours. They were 
kept sedated for the oxygenation by using 
xylazine (Rompun). 


Group 3: Experimental (16 Flaps) 


Prior to elevation of the flaps, four pigs 
had 20% of their blood volume removed via 
the superior vena cava. An equal amount of 
Oxypherol-ET was then replaced during 
the procedure. The composition of Oxyphe- 
rol-ET is as follows: FC-43, 20.0 wt/vol%; 
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Pluronic F-68, 2.56 wt/vol%; sodium chlo- 
ride, 0.60 wt/vol%; potassium chloride, 
0.034 wt/vol%; magnesium chloride, 0.020 
wt/vol%; calcium chloride, 0.028 wt/vol%; 
sodium bicarbonate, 0.210 wt/vol%; glu- 
cose, 0.180 wt/vol%; and hydroxyethyl 
starch, 3.0 wt/vol%. Following this, oxy- 
genation for ten hours with fraction of 
inspired oxygen at 0.80 was performed via 
a tight-fitting face mask. 

Photographic documentation of the flaps 
was performed on postoperative days 1, 3, 
5, 7, 10, and 14. Necrosis was measured on 
postoperative day 7. The pigs were anes- 
thetized using ketamine. The area of necro- 
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Fis 4.—Lea, Experimental control flaps (lactated Rin 
(C«xypherol=T): postoperative day 7. 





Fig 5.—Left Experimental control flaps (lactated Ringer's solution 
'Oxwpherol-ET): postoperative day 10. 





sis and tota. area of the flap were traced 
using transpar-mt, expcsed x-ray film. A 
weighing-paper tecehnigie was used to 
express the neerotic area as a percentage 
of the total flay area. Tlis was done with 
an electronic Mettler balance. The data 
were then anayzed usng a Student t 
test. 


AESULTS 


Analysis of zhe dats revealed some 
very significamt findings. The control 
flaps (group 1) had a mean necrosis of 
826% + 4.23% (P «.901). The flaps 
of the experrnental control group 





(group 2) had a mean necresis of 
27.8% + 3.93% (P « .0001). The flaps 
of group 3 (experimental Oxypherol- 
ET) had a mean necrosis of 8.34% + 
5.15% (P < .0001). Therefore, Oxyphe- 
rol-ET was statistically signifieant in 
reducing the amount of necrosis in 
random skin flaps in the pig 
(P < .0001). 

Photographic documentation of the 
flaps was performed. Photographs of 
representative pigs in the experimen- 
tal control group (group 2) and the 
experimental group (group 3) at post- 
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Fig 3 —Left, Experimental control flaps (lactated Ringer's solution): postoperative day 14. Right, Experimental flaps 
(Oxypherol-ET*: postoperative day 14. 


operative days 1 (Fig 1), 3 (Fig 2), 5 
(Fig 3), 7 (Fig 4), 10 (Fig 5), and 14 
(Fig 6) are demonstrated. 


COMMENT 


Skin-flap necrosis has been encoun- 
tered by many head and neck sur- 
geons. Research is currently being 
undertaken to prevent this problem. 
Initial work must begin in the labora- 
tory. Many animal models have been 
developed. The loose-skinned animals 
that have been used include the rat, 
the rabbit, and the dog. However, 


Oxypherol-ET— Yessenow & Maves 975 


their vascular anatomy is markedly 
different from that of the human. 
They have extensive cutaneous anas- 
tomoses and a panniculus carnosus 
with a segmental vessel throughout 
its course. Because of this, almost all 
of the flaps elevated in these animals 
will survive? Most researchers feel 
that the pig has skin that is the 
closest to that of a human of any 
readily available animal.* The skin is 
firmly fixed to the body. The pig also 
has a subcutaneous layer similar to 
that of man, and sparse hair. Cutane- 
ous flaps based near the dorsal mid- 
line and perpendicular to the pig's 
longitudinal axis were first described 
by Kernahan et al.’ We used standard 
4X10-cm dorsal flaps, based 3 cm 
from the dorsal midline. These have 
been shown to survive to 7.2 + 0.9 cm 
in 18- to 27-kg pigs.’ Our data further 
substantiated this fact. 

There has been much debate in the 
past regarding the cause of necrosis in 
random skin flaps. Experimental 
research by Myers and Cherry* dem- 
onstrated that combined arterial and 
venous insufficiency was the most 
common cause of flap necrosis. They 
believed that the arterial component 
was more important, and venous inad- 
equacy of less importance secondary 
to the low flow rate in skin. Kerrigan 
and Daniel? described three essential 
features in skin-flap failure. First, 
creation of the flap involves severing 
cutaneous vessels, with resulting is- 
chemia. There is then a buildup of 
by-products from anaerobic metabo- 
lism. Second, the surgical trauma 
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5. Donovan WE: Experimental models in skin 
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Skin Flaps. Boston, Little Brown & Co Ine, 1975, 
pp 16-18. 
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causes inflammation. Third, the flap 
elevation results in a sympathectomy. 
This subsequently leads to a vasocon- 
striction effect. It has also been shown 
in pedicle skin flaps on rats that there 
is an increased rate of oxygen con- 
sumption and lactate production.” 
Many examples of pharmacologic 
and physiologic manipulations have 
been performed in an effort to 
increase the survival of random skin 
flaps. Isoxuprine hydrochloride (a 8- 
receptor agonist) is a vasodilator that 
has been shown to prevent skin-flap 
necrosis in rats.) Nitroglycerin, 
another vasodilator, has also been 
shown to increase skin-flap survival." 
Prostaglandin (PGL) has also im- 
proved the survival of ischemic flaps. 
The effect was attributed to decreased 
platelet aggregation and vasoconstric- 
tion with stimulation of neovasculari- 
zation." Earle et al,^ demonstrated 
improvement in blood flow in anemic 
dogs. They believed that the reduced 
viscosity was responsible for the 
greater length of flap survival." 
Oxypherol-ET was shown to be sig- 
nifieant in increasing the survival of 
random skin flaps in pigs. Oxygen is 
highly soluble in Oxypherol-ET. Oxy- 
gen uptake and release by the emul- 
sion follows first-order kinetics and is 
reversible. Up to 90% of the blood of 
dogs has been replaced with these 
emulsions without any untoward 
effects. The particle size in the Oxy- 
pherol-ET emulsion is 0.1 um. This is 
therefore associated with a low vis- 
cosity, which may improve the micro- 
cireulation. Low viscosity has already 
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been shown to increase flap survival." 
The optimum concentration of Oxy- 
pherol-ET is 20 wt/vol%. The oxygen 
solubility at 37°C is 6 vol%. The high 
oxygen saturability may be important 
in reducing the effects of lactic acido- 
sis following flap elevation. To date, 
there are no known clinical reports in 
the literature of the use of Oxypherol- 
ET to improve flap survival. It is 
currently an investigational drug, not 
released for clinical trials. Other 
studies using Oxypherol-ET have 
shown that it does not cause increased 
microvascular permeability or 
changes in red blood cell deforma- 
tion. 

A related perfiuorochemical, Fluos- 
ol-DA, is currently undergoing clini- 
cal trials. More experimental work 
has been performed with this com- 
pound. Fluosol-DA (20%) was shown 
to significantly increase skin-flap sur- 
vival in rats. Fluosol-DA was given to 
anemic patients prior to surgery. At 
higher tensions, it provided a contri- 
bution to the oxygen delivery system.’ 
Clinical studies to date have not dem- 
onstrated any adverse reactions after 
infusion, or for three months' follow- 
up." 

This is the first known report of 
Oxypherol-ET used in pig-skin-flap 
research. Research with a related per- 
fluorochemical has shown similar 
results, and clinical studies have dem- 
onstrated its safety. Further research 
using Oxypherol-ET is certainly war- 
ranted. Changing the oxygen concen- 
trations and duration of oxygen 
administration could be performed. 
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synergistic Effects of Pentoxifylline 


and Hyperbaric Oxygen on Skin Flaps 


Paul M. Nemiraff, PhD, MD 


€ This study investigated the effects 
of pentoxifylline and hyperbaric oxygen 
(HBO) on experimental skin flaps in rats 
under fcur conditions. Sixty animals were 
randomly divided into one cf four groups: 
(1) a control grcup, (2) a pentoxifylline- or 
(3) an HBO-treated group, and (4) a pen- 
texify!lime- p/us HBO-treated group. Crani- 
ally based skin flaps were elevated on the 
dorsum. The surviving length was evalu- 
ated with fluorescein dye seven days 
after the operation. Rats that were 
treated with pentoxifylline received 20 
mg/kg intraperitoneally at 24, 12, and 1 
hour(s) before flap elevation and every 12 
hours after the eperation for seven days. 
Rats that were treated with HBO received 
a total of 14 two-hour treatments at 2.5 


yperbaric oxygen (HBO) and 
pentoxifylline have both been 
shown to improve skin flap survival 
when administered individually.'? In 
particular, HBO has been shown to 
improve tissue survival, espeeially in 
compromised skin grafts and flaps, 
and to enhance healing in a variety of 
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absolute atmospheres in dividec doses. 
Results indicated that the surviving length 
of flaps in the pentoxifylline- er HBO- 
treated groups was significantly greater 
than those in the control group, but were 
not significantly different from each oth- 
er. Animals treated with both peatoxifyl- 
line and HBO had significantly greater flap 
survival than animals in any of the other 
three groups. This reflected a 30% to 39% 
improvement over pentoxifylline alone- 
or HBO alone-treated animals, =nd an 
86% improvement over control animals. 
Mechanisms of action for this apparent 
synergistic effect on flap survival are dis- 
cussed. 

(Arch Otolaryngo! Head Neck Surg 
1988;114:977-981) 


experimental and clinical  situa- 
tions. ^75.19-16 

Hyperbaric oxygen’s mechanisms of 
action on healing have been described 
in detail elsewhere.'/?/57? Mechanisms 
of action include hyperoxygenation of 
hypoxic tissue, stimulation of übro- 
blasts with a resultant increase in 
collagen synthesis, ^? and enbance- 
ment of neovascularization of tis- 
sues.52!23 

Pentoxifylline (Trental, American 
Hoechst Corp, Somerville, NJ) is a 
methylxanthine that has been suc- 
cessfully used in the treatment of 
chronic occlusive arterial diseases.» 


Studies have shown that pentoxifyl- 
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line improves capillary circulation by 
increasing the deformability of red 
blood cells (RBCs).*753°33 Other 
studies have reported that it also low- 
ers blood viscosity? and de- 
creases the plasma fibrinogen level.? 
Elevation in oxygen tensions by 
microelectrode, inserted into a leg 
muscle, has been reported by Ehrly et 
al^ as well as improvement in nutri- 
tive capillary blood flow based on 
xenon 133 muscle clearance.” Al- 
though all mechanisms of action of 
pentoxifylline are not yet fully under- 
stood, there is evidence that improve- 
ment in capillary blood flow is 
brought about by increasing RBC 
flexibility. Three recent studies on 
skin flaps in rats have attributed 
improved flap survival at least in part 
to this enhanced RBC flexibility that 
is produced by pentoxifylline.55? 

Because there appear to be several 
different mechanisms of action of 
HBO and pentoxifylline on flap sur- 
vival, there is reason to believe that 
the combination of both treatments 
may have a synergistic effect on flap 
survival. Results of initial pilot 
studies, performed by the author 
(P.M.N.) on rodents, have further sup- 
ported this idea. The current study 
was designed to investigate formally 
the potential synergistic effects of 
HBO and pentoxifylline on skin flap 
survival in a rat model. 
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Fig 1.— Surviving flap length results (shown as mean + SD; P values are also indicated). Group 
1 indicates control animals; group 2, pentoxifylline-treated animals; group 3, hyperbaric 
oxygen-treated animals; group 4, pentoxifylline- and hyperbaric oxygen-treated animals; and 
NS, not significant. 


Fig 2.—Representative views of animals in control group (top) vs those in hyperbaric oxygen- 
and pentoxifylline-treated group 4 (bottom). 
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MATERIALS AND METHODS 


Sixty male Sprague-Dawley rats weigh- 
ing 300 to 350 g were randomly divided into 
four groups of 15 animals: (1) a control 
group, (2) a pentoxifylline-treated group, 
(3) an HBO-treated group, and (4) a pent- 
oxifylline- and HBO-treated group. 

All rats were housed in individual cages 
and fed standard chow and water ad libi- 
tum. All animals were weighed before sur- 
gery and again at the time that they were 
killed. 


Administration of Pentoxifylline 
or Placebo 


Animals that were treated with pentoxi- 
fylline received 20 mg/kg intraperitoneally 
at 24, 12, and 1 hour(s) before flap elevation 
and every 12 hours after the operation for 
seven days. Control animals (group 1) and 
HBO-treated animals (group 3) received 
intraperitoneal injections using saline in 
equivalent amounts and on the same 
schedule. 


HBO Administration 


Rats that were treated with HBO 
(groups 3 and 4) received 100% oxygen at 
2.5 absolute atmospheres (atm) for two 
hours in an animal HBO unit. During the 
first two days, rats received three two- 
hour treatments at 2.5 absolute atm with 
approximately eight-hour intervals for air 
breaks. On days 3 through 6, HBO treat- 
ments were reduced to every 12 hours, but 
still at the same pressures and duration. 
Thus, a total of 14 treatments of HBO were 
administered. Animals received their first 
HBO treatment within four hours after 
flap elevation. 


Surgical Technique 


Rats were anesthetized with 45 mg/kg 
pentobarbital sodium  intraperitoneally 
before elevation of a standardized 3 X 9, a 
cranially based dorsal skin flap described 
previously by the author (P.M.N.) and col- 
leagues.’ After the flap was elevated, it 
was immediately stapled back into its bed 
with the use of 18 to 20 metal staples 
(Auto-sutures, Premium-25, US Surgical 
Corp, Norwalk, Conn). A reference staple 
was placed at the upper right corner of 
each flap to assist in later measurements 
of surviving length. Seven days postopera- 
tively, the surviving length of each flap 
was measured by using a technique 
described by the author (P.M.N.) previous- 
ly.’ To help in evaluating viable tissue, 
each animal was injected with fluorescein 
(20 mg/kg intraperitoneally) 40 minutes 
before flap measurement. Flaps were then 
examined under ultraviolet light. 
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Table 1.—Analysis of Covariance of 
Mean Posttrsatment Weight Differences 
Among Groups * 
















Grcup Mean,g SD 
1, control 365 18.9 
2, pentoxifylline treatment 349 18.9 
3, HBO treatment 305 24.5 






4, pentoxifyllime and HBO 
treatment 





335 





"HBO indicates hyperbaric oxygen. P < .0001 
(initia! weight use« as covriate). Significant simple 
effect tests (P — 001) conteo! (group 1) > HBO 
(group 3) and pentoxifylline and HBO (group 4); 
pentoxifylline (group 2) > HBO (group 3); and HBO 
(group 3) € pentoxifylline and HBO (group 4). 


RESULTS 


Results of survivingflap length are 
summarized :n Fig !. Ore animal 
from group 4 died of apparent anes- 
thetic death zt surgery and was dis- 
carded from t1e analyses. An analysis 
of variance, run among all four 
groups, revea:ed a significant differ- 
ence (P «.001). Between-group tests 
indicated that group 1 (controls), with 
a mean flap survival length of 4.64 cm, 
was significantly less than all other 
groups (P < (1). Mean flap survival 
lengths of group 2 (pentoxifylline 
treatment) and group 3 (HBO treat- 
ment) were 6.22 and 6.63 cm, respec- 
tively. These means were not signifi- 
cantly different from each other, but 
as mentioned, were both significantly 
longer than contro! group 1. 

The group 4 (pentoxifylline and 
HBO treatmert) mean flap survival 
length was 8.65 cm. This length was 
Significantly greater than the control 
group, and it also was significantly 
greater than sither group 2 or 3 
(P < .001). This reflects a 30% to 39% 
improvement over pentoxifylline 
alene- or HBO alone-treated animals 
and an 86% improvement over control 
animals. 

Representative views of these find- 
ings are preserted in Figs 2 and 3. 
Note in Fig 2, bottom, that a large 
number of the animals in the pentoxi- 
fylline- and HBO-treated group (4) 
have nearly "complete takes" of their 
flaps. 

Results of weight changes are noted 
in Tables 1 and 2. In Table 1, an 
analysis of cowariance of animal 
weights at postcperative day 7 (using 
the initial weight as the covariate) 
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Table 2.— Comparison-of Mean Pretreatment and Posttreatment Weight 
Bifference Among Groups * 





Group 
1, control 
2, pentoxifylline treatment 
3, HBO treatment 
4, pentoxifylline and HBO treatment 


*HBO indicates hyperbaric oxygen. Analysis of variance technique (P < .001) was used. Significant 


Mean Weight 
N Change, g SD 
15 + 18.3 16.4 
15 +7.7 14.4 
15 —24.0 32.7 
14 —8.6 33.7 


between-group tests (P < .005): contro (group 1) > HBO (group 3) and pentoxifylline and HBO (group 4); 


pentoxifylline (group 2) > HBO (group 3 . 


fie v 


a < 
Da 


Fig 3.—Views of control group 1 at lest vs hyperbaric oxygen- and pentoxifylline-treated group 4 


at right. 
revealed a significant difference 
among groups (P<.0001). Mean 


weights for animals in group 3 (HBO 
treatment) were significantl- less 
than animals in all other groups 
(P «.001) Control group 1 rats 
weighed significantly more than 
groups 3 (HBO treatment) :nd 4 
(pentoxifylline and HBO treatment) 
(P < .001) but were not signifi-antly 
different from group 2 (pentoxizvlline 
treatment). These results wer- fur- 
ther confirmed by using analysis of 
variance of change scores be-ween 
pretreatment and  posttrez ment 
weights. 

In Table 2, it can be noted tha- rats 
receiving HBO (group 3) or HB9 and 
pentoxifylline (group 4) treatment 
had mean group weight losses o^ —24 
and —8.6 g, respectively, vs mean 
weight gains in control group 1 (+18.3 
g) and pentoxifylline-treated greup 2 
(+7.7 g). Those differences were also 
significant (P « .01) (Table 2). 
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COMMENT 

With respect to weight loss, results 
of this study indicate that HBO- 
treated rats appear to lose more 
weight than rats that are not treated 
with HBO. This finding has been 
noted by others when using a hamster 
model? or a mouse model*^ involving 
the use of HBO. In the study by 
McCredie et al,“ the lost weight in the 
HBO-treated group was quickly 
regained within one week after cessa- 
tion of HBO treatments. 

Although animals were provided 
with food during their treatments in 
the current study, they did not eat 
normally while they were in the 
chamber. Rodents are very sensitive 
to noise, and it is possible that the 
chamber noise (as high as 80 dB) may 
have interfered with their normal eat- 
ing patterns, thereby resulting in 
increased weight loss. Nevertheless, 
this weight loss effect had no detri- 
mental effect on flap survival. 
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Fig 4.—Model of potential interactions of hyperbaric oxygen (HBO) and pentoxifylline on flap 
survival. AV indicates arteriovenous; RBC, red blood cells. 


The results of this study also indi- 
cate that both pentoxifylline and HBO 
are effective agents in enhancing 
experimental skin flap survival. These 
results are in accord with findings 
from most other studies in the litera- 
ture.'? The new information provided 
by this study is that the combination 
of pentoxifylline and HBO appears to 
act synergistically on flap survival, 
with as much as a 30% to 39% benefit 
over either agent used alone. The 
exact mechanisms for this synergism 
were not specifically examined in the 
current study. However, based on 
research and theories posited by oth- 
ers, several mechanisms appear to be 
involved. 

Reinisch? has suggested that skin 
flap failure is secondary to the devel- 
opment of arteriovenous shunts in the 
distal portion of the flap. This results 
in a reduced flow to the critical nutri- 
ent capillary network. The vasocon- 
strictive properties of HBO may act to 
close these shunts selectively and 
thereby allow greater blood flow to 
the nutrient capillary circulation. 

Compromised tissues are frequently 
hypoxie, with oxygen tensions fre- 
quently below 15 mm Hg.” Tissue 
oxygen tensions of 30 to 40 mm Hg are 
necessary for the synthesis of fibro- 
blasts and subsequent development of 
a collagen matrix for capillary bud- 
ding in avascular areas.'**! Hyperbar- 
ic oxygen can deliver these levels of 
oxygen, thereby stimulating fibro- 
blasts and enhancing collagen synthe- 
sis. Being a facultative anaerobe, the 


fibroblast is thought to be stimulated 
by both intermittent hypoxia (the lac- 
tate stimulus) and hyperoxia."'*?' By 
restoring abnormally low tissue oxy- 
gen tension values to physiologic lev- 
els, HBO has been shown to support 
the otherwise hypoxic tissue until 
adequate circulation is reestablished’ 
and to promote capillary prolifera- 
tion.??-? 

Thus, the ability of HBO to hyper- 
oxygenate tissues, stimulate fibro- 
blasts, and enhance collagen synthesis 
and neovascularity, as well as possibly 
close off arteriovenous shunts, are all 
mechanisms that contribute to im- 
proved skin flap survival. 

Kerrigan“ has suggested that 
arterial insufficiency is the major 
mechanism that determines skin flap 
survival. As such, she suggested that 
treatment modalities should focus on 
altering the rheologic properties of 
blood to enhance blood flow. One such 
agent is pentoxifylline. As previously 
noted, pentoxifylline enhances capil- 
lary circulation by increasing the 
deformability or flexibility of RBCs 
and also may lower blood viscosi- 
ty.2425303538 A recent article in the 
French literature* has suggested that 
HBO may also affect the rheologic 
properties of RBCs, also making the 
RBCs more deformable or flexible. 
Thus, while there may be some com- 
mon mechanisms of action of HBO 
and pentoxifylline on flap survival, 
there are also clearly distinct ones. 

Based on the findings of the current 
study, it appears that these different 
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mechanisms of action provided the 
synergistic effect on increased flap 
survival. Figure 4 illustrates these 
potential interactions, as well as sug- 
gesting a possible, but yet unknown, 
interactive effect of HBO and pentox- 
ifylline on each other. 

In pilot studies by the author 
(P.M.N.), RBC indexes, including 
hemoglobin and hematocrit, were not 
significantly different among all four 
groups. Thus, with respect to these 
hematologic factors, no apparent 
effect of pentoxifylline or HBO was 
noted. 

Although three previous studies, 9? 
as well as the current one, have shown 
improved skin flap survival in rats 
with the use of pentoxifylline, a recent 
study using the drug in a pig model 
failed to reveal any benefits. The 
researchers provided the drug in a 
nonparenteral form, presumably in 
the animals' food. It is possible that 
the drug was never ingested. The 
authors mention that they did not 
measure plasma levels of pentoxifyl- 
line, and since the drug was given 
orally, low (or even nonexistent) blood 
levels may have been obtained. 
Although numerous flaps were raised 
on each animal, the actual number of 
animals in each of the two groups was 
only three. Thus, further work with 
this type of pig model using appropri- 
ate sample sizes and assuring appro- 
priate drug levels would seem to be 
warranted. 

The polemics regarding the relative 
value of a pig skin model for flap 
experiments” vs a rat model* contin- 
ue. Yet, the cost and practical limita- 
tions involved with pig models limit 
their applicability. Furthermore, by 
using a standardized flap design and 
method of evaluation, as well as suffi- 
cient sample sizes, the rat model can 
provide useful preliminary informa- 
tion relating to methods to enhance 
skin flap survival.*^ 

Further investigation of the poten- 
tial benefits of combining pentoxifyl- 
line and HBO certainly seems to be 
warranted. 


I gratefully acknowledge the US Air Force 
(Brooks Air Force Base) for the use of their 
animal HBO unit for this project. 

Mary Stryker, MS (research technician), pro- 
vided technical support and extra efforts on this 
project. 
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Myofibroblasts in Head and Neck Surgery 


An Experimental and Clinical Study 


Wayne F. Larrabee, Jr, MD; John W. Bolen, MD; Dwight Sutton, PhD 


@ Myofibroblasts in human granulation 
tissue have many of the structural and 
functional characteristics of smooth-mus- 
cle cells and appear to be responsible for 
wound contraction. They have also been 
identified in contracted scar tissue in 
nongranulation wounds. In this report, 
their role in head and neck wound healing 
will be explored utilizing transmission 
electron microscopy and immunoperoxi- 
dase techniques with antibodies to the 
intermediate filament vimentin and to 
muscle-restricted actins. In piglets, high- 
tension, low-tension, and granulating 
wounds were created and studied with 
serial biopsy specimens. Results showed 
few myofibroblasts in either the high- or 
low-tension wounds and multiple myofi- 
broblasts in the granulating wounds. In 
the clinical studies, the immunoperoxi- 
dase technique with monoclonal antibody 
to muscle-specific actins proved most 
useful in identifying myofibroblasts. Myo- 
fibroblasts were present in granulating 
wounds and hypertrophic scars. They 
were not widely present in mature ke- 
loids. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:982-986) 


ound contraction was well 

described by John Hunter near- 
ly 200 years ago, when he noted the 
gradual closure over the base of an 
amputation stump.’ The phenomenon 
of wound contraction has been exten- 
sively studied experimentally," but 
until the work of Gabbiani, Ryan et 
al and Gabbiani, the mechanism 
remained unclear. They described a 
distinctive connective tissue cell type 
present in granulation tissue of nor- 
mal wounds and in pathologic connec- 
tive tissue disorders. The cell assumed 
many of the morphologic characteris- 
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ties of smooth-muscle cells, including 
bundles of thin filaments (4 to 8 nm), 
dense bodies, indented or deeply 
folded nuclei, and abundant rough 
endoplasmic reticulum. They sug- 
gested the term myofibroblast. A com- 
parison of a normal fibroblast and a 
myofibroblast is seen in Fig 1. 

Strips of granulation tissue con- 
taining myofibroblasts react pharma- 
cologically like smooth muscle.*** 
They contract when treated with sub- 
stances such as serotonin, angioten- 
sin, vasopressin, norepinephrine, bra- 
dykinin, epinephrine, and prostaglan- 
din F,,. Similarly, wound contraction 
can be inhibited by using a smooth- 
muscle antagonist such as thiphena- 
mil hydrochloride.’ 

Although myofibroblasts have been 
seen predominantly in granulating 
open wounds, they have also been 
identified in chronic otitis media,’ the 
palmar fascia of Dupuytren’s contrac- 
ture, burn scars, contracted scar tis- 
sues around silicon implants, cirrho- 
sis,’ healing palatal wounds,” exper- 
imentally induced granulation tissue 
in the peritoneal cavity," and hyper- 
trophic scars.'^'^ The stimulus to myo- 
fibroblast formation in these various 
disease states has not been identified. 
An attempt to produce myofibroblasts 
by causing a joint contracture with 
forced knee flexion was unsuccessful.’ 
On the other hand, Squire,’ in an 
animal model with mice, effectively 
produced myofibroblasts by stretch- 
ing the skin with an external device. 
There is good clinical evidence that 
hypertrophic scars and keloids devel- 
op in wounds closed under high ten- 
sion. Conversely, if a keloid is auto- 
transplanted from a high- to a low- 
tension area of the body it will atro- 
phy. 

Hypertrophic scars represent a 
major unsolved problem in clinical 
surgery. Keloids were first described 
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in The Edwin Smith Surgical Papy- 
rus?" and later by Alibert/* in 1802. 
Alibert described their "crab's claw" 
appearance. Hypertrophie scars are 
raised scars that remain within the 
wound boundaries; keloids grow 
beyond the confines of the original 
wound. Both are more common in 
darker-skinned individuals, on certain 
areas of the body (deltoid muscle, 
sternum, and upper part of the back), 
and in the younger patients. 

Histologically, it has been difficult 
to define any consistent differences 
between keloids and hypertrophic 
scars.” Most investigators feel that 
there is a spectrum from normal sears 
to hypertrophic scars to keloids. Col- 
lagen fibers and bundles become 
increasingly less organized as one pro- 
gresses from normal skin to mature 
scar to hypertrophic scar to keloid. 
This loss of organization correlates 
with a decrease in intermolecular 
cross-linking.” Hypertrophic scars 
and keloids contain distinctive colla- 
gen nodules associated with stellate 
fibroblasts. Active, symptomatie ke- 
loids can contain myofibroblasts.” 
Fibroblasts cultured from various 
scars can be subclassified into three 
types whose relative proportions are 
different from normal skin: mature 
scars, hypertrophic scars, and ke- 
loids.”° 

Although the classic morphologic 
features of the myofibroblasts are 
seen only with electron microscopy, 
this technique is not suitable for the 
rapid screening of clinical material. 
Smooth-muscle autoantibodies from 
patients with chronic active hepatitis 
have been shown to contain antiactin 
antibodies that will recognize the 
myofibroblasts.” Immunofluores- 
cence with these antibodies has 
proved useful in the laboratory to 
examine the development of myofi- 
broblasts.^ 
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Fig 1.—Scheme comparing characteristics of fibroblasts. Upper part of figure shows typical 
fibroblast with smooth contour of nucleus, which contains nucleolus. Cytoplasm contains 


cisternae of romgh encoplasmic reticulum, mitochondria, Golgi apparatus, and 
vesicles, but only few intracytoplasmic fibrils. 


Immunoperoxidase staining is more 
sensitive than immunofluorescence 
and is eurrertly the most practical 
technique for cell identification using 
the light microscope.* This special 
stain detects cytoplasmic antigens 
through a series of antigen-antibody 
reactions. It is analezous to immuno- 
fluorescence Fut has several impor- 
tant advantages, the-greatest being its 
adaptability to standard paraffin- 
embedded tissue seetions. Immuno- 
fluorescence has been limited by the 
need for fresh, unfixed, frozen tissue. 
Antigens stained by immunoperoxi- 
dase are directly seen by standard 


peripheral 


light microscopy, and the usual histo- 
logic stains can be applied, which will 
allow assessment of morphologic fea- 
tures by traditional criteria as well. 
By contrast, tissue for immunofluo- 
rescence must be viewed under a spe- 
cialized ultraviolet microscope in 
which the background is dark-field 
and unstained, morphologic structure 
of the frozen-section tissue is poor, 
and results are impermanent. 

In the immunoperoxidase tech- 
nique, paraffin-embedded tissue is 
sectioned and placed on a glass slide. 
A rabbit antibody directed against the 
human antigen (eg, actin) under 
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investigation is applied first (Fig 2). 
The antiserum is rinsed off and a 
second antibody is applied, a linking 
antibody directed against all classes 
of rabbit immunoglobulins (usually 
made from goat or pig). The third step 
is addition of the peroxidase-antipe- 
roxidase complex, a premixed combi- 
nation of the peroxidase enzyme and 
rabbit antibody to peroxidase. This is 
the conjugate from which the color- 
reaction product develops. Since the 
linking antibody recognizes all rabbit 
immunoglobulins, it also recognizes 
and binds this third antibody. Thus, 
the original antigen has been greatly 
magnified by the series of antibodies 
linked over it. 

The final step is development of a 
brown color-reaction product, which 
occurs when a hydrogen donor such as 
diaminobenzidine is mixed with the 
peroxidase complex. The tissue-reac- 
tion product is clearly visible over the 
antigen under investigation. 

The goals of this study were (1) to 
develop an animal model to study the 
role of wound-closing tension on the 
development of myofibroblasts, (2) to 
study the prevalence of myofibro- 
blasts in head and neck clinical cases, 
and (3) to compare the numbers of 
myofibroblasts in hypertrophic scars 
vs keloids. Transmission electron 
microscopy and immunoperoxidase 
techniques with antibodies to vimen- 
tin and actin were utilized. Vimentin 
is an intermediate filament that is 
present in a wide range of mesenchy- 
mal cells, whereas actin exists as at 
least six different isotopic variants, 
some of which are muscle specific. 
A commercially available monoclonal 
antibody that recognizes muscle-spe- 
cific actins was used in the study.” 
This antibody recognizes all smooth- 
muscle, skeletal muscle, and cardiac 
muscle cells as well as myofibroblasts 
and proved to be very useful in the 
studies of the clinical material. 


MATERIALS AND METHODS 
Animal Studies 


Two 10-kg piglets were sedated using 
intraperitoneally administered pentobar- 
bital sodium supplemented with intramus- 
cularly administered xylazine hydrochlo- 
ride. Both sides were sterilely prepared. A 
diagonal incision, 12 cm in length, was 
created just posterior to the rib cage, run- 
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Fig 2.—Immunoperoxidase technique. Delta represents specific antigen against which rabbit 


antibody is directed. 








Fig 3.—Normal fibroblast seen in piglet wound closed under high tension. 


ning from dorsal to ventral. On the left 
side, a 4-cm width of tissue was excised, 2 
em of undermining was performed, and the 
wound was closed using staples. Prior to 
closure, the wound-closing tension was 
measured using a skin extensometer. Clos- 
ing tension along the wound averaged 500 
g. A mirror-image incision was then made 


on the opposite side of the piglet. No tissue 
was excised, 2 cm of undermining was 
performed, and the incision was closed 
using staples. At this stage, a very-high- 
tension wound had been created on the left 
side of the piglet and a very-low-tension 
wound on the right. A similar procedure 
was performed on a second piglet. In both 


984 Arch Otolaryngol Head Neck Surg— Vol 114, Sept 1988 


animals an open wound was created anteri- 
or to the incision site. Serial biopsies for 
both light and electron microscopy were 
performed on days 0, 2, 5, 77, 9, 14, 21, and 
28. Staples were removed on day 7 after the 
fourth biopsy was performed. 


Clinical Studies 


Biopsy specimens were obtained from 
patients on the head and neck service. The 
specimens were studied with standard 
light microscopy, electron microscopy, and 
the immunoperoxidase technique, using 
monoclonal antibodies to actin and vimen- 
tin. 


Methods 


Tissues for light microscopy and immu- 
nocytochemical examination were fixed in 
methacarnoy’s fixative (70% methanol, 
20% chloroform, and 10% glacial acetic 
acid), followed by paraffin embedding. Six- 
micron sections for light microscopy were 
stained with hematoxylin-eosin, whereas 
sections for immunocytochemical exami- 
nation were deparaffinized and rehy- 
drated. They were then pretreated with 
pronase (Calbiochem) for two minutes. The 
reaction product was localized using the 
avidin-biotin-peroxidase complex. Two 
commercially available monoclonal anti- 
bodies were employed in the study: (1) 
antibody to vimentin (43 BE,, Enzo Bio- 
chem) recognizes the 57-kilodalton inter- 
mediate filament that is present in a wide 
range of mesenchymal cells, including both 
fibroblasts and myofibroblasts; and (2) 
antibody to muscle-specific actins (HHF, 
Enzo Biochem), which recognizes isotypes 
of actin that are restricted to smooth, 
skeletal, and cardiac muscle as well as 
myofibroblasts. Fibroblasts are nonreac- 
tive. Tissues for transmission electron 
microscopy were placed in Karnovsky’s 
fixative and processed using standard 
techniques. Thin sections were stained 
with uranyl acetate-lead citrate. 


RESULTS 
Animal Studies 


No significant numbers of myofi- 
broblasts were seen in either the high- 
or low-tension wounds. Both types of 
wounds healed rapidly and without 
obvious inflammation. A representa- 
tive fibroblast from a high-tension 
wound is seen in Fig 3. The granulat- 
ing wounds in the piglets, however, 
demonstrated significant numbers of 
myofibroblasts beginning on the sev- 
enth day after wounding. These fibro- 
blasts had typical features, and an 
example can be seen in Fig 4. 
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Clinical Studies 


Immunoeytochemical studies of 
normal skin revealed widespread dec- 
oration of vascular endothelium, peri- 
cytes, smooth-muscle cells, lympho- 
cytes, and connective tissue fibro- 
blasts with antibody to vimentin. 
Antibody to muscle-speeific actins 
recognized pericytes, vascular 
smeoth-musele cells, and arrector 
muscles of hair. There was no immu- 
noactivity with dermal fibroblasts. 
Survey of wound healing problems 
(eg, fistulas, mucosal avulsions, tra- 
cheal contracture, chronic otitis 
media, and granulating wounds) dem- 
onstrated a population of proliferat- 
ing, spindled, eonnactive tissue cells, 
which could be distinguished from 
fibroblasts by their strong reactivity 
with antibody to muscle-specific 
actins. There was coexpression of 
vimentin. After this survey, attention 
was directed to hypertrophic scars 
and keloids. Fifteen problem scars 
were studied: seven hypertrophic 
scars and eight keleids (dened clini- 
cally). Hypertrophie scars had been 
present from one month tc one year; 
keloids had been present from three 
months to two years. In each case, the 
scars were classifiec from 0 to 4+ for 
the presence of vimentin and actin 
based on intensity of the immunoreac- 
tion (0 was negative: 4+ was strongly 
positive). Hypertroohic sears could 
not be readily distinguished from 
keloids on the basis of vimentin, as 
both lesions characteristically were 2 
to 3+. All seven of the hypertrophic 
scars, however, showed strong (3 to 
4+) immunoreaction with antibody to 
muscle-specifie actins (Fig 5), where- 
as keloids showed focal 1+ immunore- 
action. 


COMMENT 


Wound contracture can be of great 
benefit to a patient with a healing 
wound, or it can cause difficult prob- 
lems such as sear contractures. Myofi- 
broblasts are the primary mediators 
of wound contraction, although their 
derivation remains obscure. Their 
morphelogic features, contractile 
properties, and positive reaction with 
antibody to muscle-specific actins 
Suggest that they have smooth-mus- 
clelike properties. It has been sug- 
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Fig 4.—Typical myofibroblast seen by electron microscopy of granulating wound in piglet. 
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gested that they migrate into a wound 
from adjacent vascular beds prior to 
or during neovascularization or arise 
from direct transformation of pre- 
existing fibroblasts. This controversy 
was not addressed by our study; how- 
ever, we did demonstrate their pres- 
ence in a wide variety of clinical situ- 
ations in the head and neck. 

Our study did not demonstrate a 
relationship between  high-tension 
wounds and myofibroblasts in a piglet 
model. The model we used is a more 
clinical one than that used by Squire”; 
we used a fairly typical wound clo- 
sure, whereas in his study an external 
spring with tension was inserted. 
Additionally, the piglet model is prob- 
ably better than his mouse model. The 
different results from our studies 
could be due to experimental tech- 
nique, the animal model chosen, or 
both. Unfortunately, there exists no 
good animal model for hypertrophic 
scarring”; therefore, a negative rela- 
tionship between tension and myofi- 
broblasts in our study cannot neces- 
sarily be generalized to the human. 

The possibility of pharmacologic 
control of myofibroblasts and, there- 
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fore, wound contracture deserves fur- 
ther investigation. Attempts to phar- 
macologically slow wound contracture 
have usually resulted in delayed 
wound healing also. Similarly, 
although pilot animal studies have 
demonstrated pharmacologic tech- 
niques to increase wound contrac- 
ture,’ no clinically useful agent is 
available. Based on our study, one 
should concentrate efforts to control 
myofibroblasts in the stages of con- 
tracture during hypertrophic scar- 
ring, when they are plentiful. 

The large number of contractile 
myofibroblasts found in the hypertro- 
phic scars is consistent with the high 
tension frequently found in these 
wounds. The small number of myofi- 
broblasts in the keloids is somewhat 
surprising. The keloids in this sample 
were primarily mature and asymp- 
tomatic. A larger sampling of symp- 
tomatic keloids from high-tension 
wounds might show more myofibro- 
blasts. 

The major contribution of this 
study is the introduction of a tech- 
nique that can be used to study myofi- 
broblasts clinically. By employing 
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fixed, paraffin-embedded tissues, a 
clinical sample could be used for con- 
ventional light microscopy as well as 
for immunocytochemistry. The mono- 
clonal antibody to  muscle-specific 
actins provided an elegant method to 
screen clinical tissue for myofibro- 
blasts and to provide relative quanti- 
fication, which is often difficult te do 
using transmission electron microsco- 


py. 

The story of myofibroblasts is a 
fascinating one, and those interested 
in history are referred to Majno.” 


CONCLUSIONS 


1. Myofibroblasts are present in 
most granulating and contracting 
head and neck wounds. 

2. In a piglet model, high-tension 
wound closure did not result in signif- 
icant formation of myofibroblasts. 

3. A new use of immunoperoxidase 
staining using a monoclonal antibody 
to muscle-specifie actins for identifi- 
cation of myofibroblasts is described. 

4. Keloids contain relatively few 
myofibroblasts, whereas these con- 
tractile cells are very common in 
hypertrophic scars. 
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Effects of Cleft Lip and Palate on the 
Nasal Airway in Children 


Donald W. Warren, DDS, PhD; W. Michael Hairfield, DDS, MS; Eileen T. Dalson, MA; 
James D. Sicman, MD; Harolc C. Pillsbury, MD 


e Clefts «f the lip and palate often 
procuce sigrificant nasal deformities and 
reduced nasl airway size. The purpose of 
this study was to assess how type of cleft 
affects nasal cross-sectional area and 
mode of breathing. The pressure-flow 
technique was used to estimate nasal 
airway size and modified inductive pleth- 
ysmography was used to determine per- 
cent of nasalibreathing in 60 children with 
cleft lip and palate aged 6 to 15 years. 
Ninety-five nermal children served as con- 
trols. The data demonstrate that nasal 
size decreased among cleft types as fol- 
lows: children with bilateral cleft lip and 
palate had argest airway, followed by 
unilateral cleft lip, cleft of the hard and 


lefts of the lip and palate fre- 
quent» produce significant na- 

sal defermi-ies, such as deviated sep- 
tum, vomemne spurs, and atresia of 
the nostrils, as well as maxillary 
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soft palate, cleft of the soft palate, and 
unilateral cleft lip and palate. The data 
also indicated that most subjects with 
cleft were mouth breathers. Results of 
otolaryngologic examinations suggest 
that septal deformities affecting nasal 
valve function are responsible fæ much of 
the impairment, especially in the group 
with unilateral cleft lip and parate. The 
differences among groups aspear to 
relate to developmental differenzes asso- 
ciated with the original defect and the 
surgical procedures used in primary 
repair. 

(Arch Otolaryngol Head Neck Surg 
1988;114:987-992) 


growth deficits that alter tae nasal 
floor.?^ These abnormalities tend to 
reduce the size of the nasal zrway. 
Drettner' reported that septal 
deformities, atresia of the nostrils, 
and turbinate hypertrophy fiminish 
airway size and increase airway resis- 
tance. Interestingly, in studies previ- 
ously performed in our laboratory,’ 
otolaryngologic examinatiqms re- 
vealed that about 60% of tae “nor- 
mal” subjects demonstrated clinical 
evidence of septal defects, womerine 
spurs, or turbinate hypertrophy in 
spite of the fact that their nasal air- 
ways were judged to be normal. 
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Approximately 70% of the subjects 
with cleft lip and palate also pre- 
sented with similar nasal defects, 
although they were usually more 
severe. Those with cleft lip and palate 
had a greater incidence of nasal defor- 
mities than those with cleft palate 
alone. We determined that nasal 
resistance in individuals with cleft is 
about 20% to 30% higher than in the 
normal population.? 

There is evidence that airway defi- 
ciency in unilateral cleft lip/palate is 
present in utero. Siegel et al* recently 
observed that the fetal septum 
appeared enlarged and distorted and 
was flanked laterally by reduced nasal 
airway passages at 17 weeks of gesta- 
tion. They suggest that reduced nasal 
size may be a function of both nasal 
capsule deficiency and nasal septum 
hypertrophy. 

We recently reported that the nasal 
airway of an adult with a cleft lip 
and/or palate is generally about 25% 
smaller than that of a normal adult.? 
The normal adult nose is about 0.62 
cm? in smallest cross-sectional area 
while the nose of an adult subject with 
cleft is about 0.47 cm?.?5 Evidence that 
the cleft airway is narrow implies 
that the airway is impaired and 
mouth breathing is common. Indeed, a 
recent study by Hairfield et al* con- 
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Table 1.—Mean Ages of Subjects 
by Cleft Type” 


Cleft Type Age, y (Mean + SD) 





Normal 


* UCL indicates unilateral cleft lip; UCLP, unilater- 
al cleft lip and palate; BCLP, bilateral cleft lip and 
palate; CHP, cleft hard and soft palate; and CSP, 
cleft soft palate. 


firms this. Approximately 70% of the 
subjects with cleft lip/palate evalu- 
ated were either oral, predominantly 
oral, or mixed oral-nasal breathers. 
Only 30% were nasal or predominant- 
ly nasal breathers. Although a high 
prevalence of mouth breathing was 
expected in the cleft population, the 
extent and severity observed were not 
anticipated. Published data on the 
prevalence of mouth breathing in the 
normal population indicate that the 
percentage is approximately 15%.” 
Our own continuing studies suggest 
that about 30% of the normal popula- 
tion breathe through the oral mode to 
some extent. 

There is only one report at variance 
with previous findings. Sandham and 
Solow’ did not find a difference in 
nasal airway resistance between sub- 
jects with cleft and a normal control 
group. The authors suggest that the 
difference between their results and 
others may be due to their using a 
decongestant prior to measurements. 
While this undoubtedly affected their 
results, they also studied groups that 
were not well matched according to 
age. The median age for the controls 
was 12 years, while the median age for 
the group with unilateral cleft lip and 
palate was 16 years. This important 
difference may account for their find- 
ings, since the nose continues to grow 
in cross-sectional size until about age 
15 years.’ 

The purpose of the present study 
was to assess nasal airway size and 
breathing mode in children with cleft 
lip and/or palate. We specifically 
questioned whether type of cleft 
affects airway size and breathing 
mode, and whether there is a differ- 
ence in nasal airway size and breath- 
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Fig 1.—Diagram of system for measuring percent of nasal breathing. 


ing mode between children with clefts 
and normal children. 


SUBJECTS AND METHODS 


This study involved 60 children with 
cleft lip and/or palate. Their ages ranged 
from 6 to 15 years. Ten children had bilat- 
eral cleft lip and palate, 20 children had 
unilateral cleft lip and palate, ten children 
had clefts of the hard and soft palate, nine 
children had clefts of the soft palate, and 
11 children had unilateral clefts of the lip. 
A group of 95 normal children was ana- 
lyzed for comparison. Mean ages for all 
groups are shown in Table 1. The only 
criterion used for selection of subjects was 
that they did not demonstrate acute symp- 
toms of nasal congestion or allergic rhini- 
tis at the time of measurement. An otolar- 
yngologist examined all subjects to identi- 
fy nasal abnormalities and screen for the 
presence of colds or allergies. None of the 
subjects had received posterior pharyngeal 
flaps. 

The technique for quantifying percent of 
nasal breathing utilizes respiratory induc- 
tive plethysmography.'5 This methodolo- 
gy involves a recently introduced device 
that monitors ventilation in a noninvasive 
way and provides the opportunity to mea- 
sure oral-nasal respiration without enclos- 
ing the head or body in an airtight box. 
Briefly, the device consists of two trans- 
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ducers that record the relative movements 
of the abdomen and thoracic cage during 
respiration (Fig 1). Two polytetrafluoro- 
ethylene (Teflon)-coated wires sewn into a 
lightweight material are fastened around 
the upper chest and abdomen. The trans- 
ducers are attached to frequency oscilla- 
tors connected to a calibration system. 
Each transducer measures changes in 
inductance, which are proportional to 
changes in thoracic and abdominal vol- 
umes. Breathing changes the mean cross- 
sectional area of the coils in the transduc- 
ers, and the resultant inductance changes 
are converted into proportional voltages. 
The rib cage and abdominal signals are 
then calibrated against a known volume by 
having the subjects breathe into a spirom- 
eter. The sum of the calibrated thoracic 
and abdominal signals is equivalent to 
tidal volume. Calibration is performed 
automatically by a software program that 
also provides automatic validation of the 
calibration procedures. After completing 
the calibration procedures, the subjects 
are asked to count from 60 to 70 before 
recording data. We believe this distraction 
and the fact that no information concern- 
ing breathing is provided at this time 
presents a better free breathing environ- 
ment because the subjects' attention is not 
focused on respiration. Subjects are moni- 
tored for approximately two minutes after 
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Fig 2.— Diagram of system used to measure nasal airway size. 
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Fic 3.—Airflow and pressure data. Mean values for oral pressure, nasal pressure, differential pressure, 
nasal flow, and nasal area correspond to numbered points on oral pressure record. 


Mean 


Oral Nasal Differential Nasal Nasal Resistance, 
Pressure, Pressure, Fressure, Flow, Area, cm H;,O/L;s 
cm H,O cm H,O cm HO mL/s cm? 


Inspiration —3.390 —1.621 — 1.769 705.196 0.584 3.856 
Expiration 2.378 1.045 1.332 541.339 0.516 3.847 


Differential Pressure, 
cm H,O 


POROLEH HR ESE HE HH HHH Hee 


Nasal Pressure, 
cm H;O 


Oral Pressure, 
cm H;O 


Nasal Flow, 
mL/s 
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Table 3.—Analyses of Variance of 
Differences Among Groups* 


P 
M Ó——— 
UCL UCLP BCLP 

.01 NS 


Table 2.—Nasal Airway Size by Type of Cleft* 


Nasal Airway Size, cm? (Mean + SD) 
y 
UCL UCLP BCLP CHP CSP Normal 
0.37 + 0.22 0.21+0.13 0.40: 0.15 0.26+0.14 0.28 — 0.05 0.36 + 0.18 
0.36 + 0.20 0.22 X 0.12 0.41 * 0.14 0.27 € 0.15 0.23 X 005 0.34 +0.17 
















Inspiration 


CHP CSP Normal 
Expiration NS NS NS 
NS NS 01 


* See Table 1 for expansions of abbreviations. 


Table 4.— Subjects Categorized by Mode of Breathing and Cleft Type* 


Mode of Breathing, No. of Subjects 


04 .01 NS 
Dacbas - NS. T NS 
NS 01 NS ... NS 





* NS indicates not significant. Other abbreviations 
are as in Table 1. 


Table 5.—Percentage of Nasal Breathing 
in Each Group* 


Nasal Breathing, % (Mean + SD) 


Nasal 
(28096 
Nasal) 


Mixed Oral- 
Nasal (40% to 
59% Nasal) 


Predominantly 
Nasal (60% to 
79% Nasal) 


Oral Predominantly 
(0% to 19% Oral (20% to 
Nasal) 39% Nasal) 


UCL (n = 9) 1 0 3 2 3 
UCLP (n — 16) 6 3 





BCLP (n = 8) 3 1 
CHP (n = 8) 2 1 
1 


1 
0 
1 
1 


CSP (n = 9) 3 


Normal (n = 95) 11 16 


*See Table 1 for expansions of abbreviations. 


phonation to ensure a normal breathing 
pattern. 

Separation of the oral and nasal compo- 
nents of tidal volume is then accomplished 
by placing a small nasal cap over the nose 
and connecting it through a tube to an 
integrating pneumotachograph, which 
measures nasal air volume. If the ratio of 
nasal to tidal volume is multiplied by 100, a 
percentage of nasal breathing is obtained. 
The inductive plethysmograph apparatus 
is then removed and the subject is pre- 
pared for nasal airway size measure- 
ments. 

The technique used to measure nasal 
area estimates the smallest cross-sectional 
area or constriction in the nose.*'*” It 
involves a modification of the theoretical 
hydraulic principle and assumes that the 
smallest cross-sectional area of a structure 
can be estimated if the differential pres- 
sure across the structure is measured 
simultaneously with rate of airflow 
through it. The following equation is 


used: 
2 AP 
A = V/k] — } % 
^ (5) 


in which A indicates nasal area in square 
centimeters, V indicates nasal airflow in 
milliliters per second, k = 0.65, AP indi- 
cates oral minus nasal pressure in centi- 
meters of water, and D indicates density of 
air, 0.001 g/cm’. The calculation of nasal 
airway area involves two parameters asso- 
ciated with breathing, namely, airway 
pressure and airflow. This approach pro- 
vides an assessment of airway size but it 
does not provide any information concern- 





10 12 46 


ing the location of the actual minimum 
area. 

The nasal valve is usually the constric- 
tion estimated, but if a severe septal defect 
is present, the estimate will be a composite 
of both. Figure 2 illustrates the technique 
used. The nasal pressure drop is measured 
with pressure transducers connected to 
two catheters. The first catheter is posi- 
tioned midway in the subject’s mouth, and 
the second catheter is placed within a 
nasal mask in front of the nose. Nasal 
airflow is measured with a heated pneumo- 
tachograph connected to the well-adapted 
nasal mask. Each subject is asked to inhale 
and exhale as normally as possible through 
the nose. The resulting pressure and air- 
flow patterns are transmitted to a micro- 
computer and associated hardware for 
recording and analysis. A hard copy of the 
data is shown in Fig 3. 


RESULTS 


Table 2 presents data on nasal air- 
way size during inspiration and expi- 
ration according to type of cleft. Nor- 
mative data are also shown for com- 
parison. The differences among cleft 
types are readily apparent. The group 
with bilateral cleft lip and palate and 
the group with unilateral cleft lip 
demonstrate nasal cross-sectional 
areas that are significantly larger 
than the other cleft types. Indeed, the 
group with bilateral cleft lip and pal- 
ate has an area slightly larger than 
the normal group. An analysis of vari- 
ance revealed that those differences 


990 Arch Otolaryngol Head Neck Surg— Vol 114, Sept 1988 


=" +] > SS 
Nor- 
UCL UCLP BCLP CHP CSP mal 


66+ 28 41+37 43+32 50+32 53+ 14 69+35 


*See Table 1 for expansions of abbreviations. 







are significant at the P<.01 level 
(Table 3). 

Table 4 lists data on percent of 
nasal breathing by cleft type. The 
criteria used to categorize percent of 
nasal breathing are as follows. Indi- 
viduals who demonstrated 80% nasal 
breathing or above were classified as 
nasal breathers. In fact, some individ- 
uals scored slightly above 100%. This 
reflects measurement error associ- 
ated with this respirometric tech- 
nique. Although we have reported a 
mean error of about 5%, errors as 
great as 10% are not uncommon.’ 
Individuals scoring between 60% and 
80% were classified as predominantly 
nasal breathers. Those falling in the 
40% to 60% subgroup were considered 
mixed oral-nasal breathers. The 20% 
to 40% subgroup comprised the pre- 
dominantly oral breathers and the 0% 
to 20% subgroup were considered to 
be oral breathers. These are arbitrary 
classifications but appear reason- 
able.?!^ Fifty subjects were involved 
in this aspect of the study. 

It is especially noteworthy that 75% 
of the group with bilateral cleft lip 
and palate were more oral than nasal 
breathers. The percentage is similar 
to that observed among the group 
with unilateral cleft lip and palate 
even though the latter group had sig- 
nifieantly smaller airways. Only the 
group with unilateral cleft lip had a 
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greater number of nasal breathers 
than oral breathers. The data from 
Table 5 reveal that the means for 
almost all cleft types are in the mixed 
oral-nasal breathing category. Only 
the means for the group with unilat- 
eral cleft lip and the normal group fell 
within the predominantly nasal 
breathing category. 


COMMENT 


Although a reduced nasa! air space 
was expected for the subjects with 
cleft lip and palate, the difference 
between the subjects with unilateral 
and bilateral cleft lip and palate was 
not anticipated. Previously, only dif- 
ferences between cleft lip and palate 
and cleft palate have been noted. 
Drettner' reported that individuals 
with cleft lip and palate hac a narrow- 
er nasal air space than :hose with 
cleft palate alone. Sandham and 
Solow,’ although not directly compar- 
ing the two groups, did show a slight 
but not statistically signifieant differ- 
ence between them. 

Nasal airway narrowing and in- 
creased nasal resistance in individu- 
als with clefts have been attributed to 
septal deformities, atresia of the nos- 
trils, turbinate hypertrophy, hyper- 
plastic tissues, vomerine spurs," and 
maxillary deficits." Surgical cor- 
rection of nasal and palatal structures 
may further compromise the nasal 
airway." In the unilateral cleft lip and 
palate, the unaffected nostril often 
appears te be abnormally large 
because of developmental hypoplasia 
of the cleft nostril or frem previous 
surgical intervention. The unaffected 
nostril is often reduced in size in order 
to restore symmetry. Similarly, the 
posterior pharyngeal flap reduces the 
nasopharyngeal air space.” 

Usually, the nasal valve is the site 
of the smallest cross section of the 
nose and the region of greatest flow- 
resistance.” Hewever, in the cleft 
population, other areas may be 
involved as well. For example, the 
nasopharyngeal area might be com- 
promised by a posterior pharyngeal 
fap." However, it should be reiter- 
ated that none of the subjects in this 
study presented with a posterior pha- 


ryngeal flap. 
In the present study, otolaryngolog- 


ic examination revealed that septal 
deformities occurred most frequently. 
However, stenosed nasal apertures, 
thickened nasal mucosa, and hyper- 
trophied turbinates were observed as 
well. Similarly, the collapsed nasal ala 
associated with the typical cleft lip- 
nasal deformity was frequently 
observed, especially in the group with 
unilateral cleft lip and palate. The 
validity of equating subjective clinical 
observations of nasal deformities 
with objective measurements is sub- 
ject to question. However, some com- 
ment is appropriate. There is evidence 
that conditions or procedures that 
alter the shape or function of the 
nasal valve also affect nasal cross- 
sectional area. Hall et al% and 
Guenthner et al" demonstrated that 
superior repositioning of the maxilla 
increases nasal area, presumably by 
changing the shape of the nasal valve. 
Cosmetic procedures that inappropri- 
ately scar or cause collapse of upper 
lateral cartilage also narrow the air- 
way.” In fact, any morphologic 
changes within the critical nasal valve 
region may influence mode of breath- 
ing. individuals with bilateral cleft lip 
and palate usually undergo surgery 
that lengthens the columella. Presum- 
ably, this procedure would have a 
positive effect on alar shape and wid- 
en the nasal valve. It is quite possible 
that the difference in airway size 
between the group with bilateral cleft 
lip and palate and the group with 
unilateral cleft lip and palate stems 
from this surgery. Although the dif- 
ference was not statistically signifi- 
cant, it is of interest to note that even 
those groups without lip involvement, 
namely, the groups with cleft of the 
hard and soft palate and eleft of the 
soft palate, had somewhat smaller 
airways than normal. 

Another factor that affects nasal 
airway size is age. As Table 1 indi- 
cates, there is a two-year age differ- 
ence between the group with unilater- 
al cleft lip and palate and that with 
bilateral cleft lip and palate. This age 
difference accounts for an increase in 
size of 0.04 to 0.05 cm? based on the 
normal group data. Thus, even if the 
data were adjusted by this amount, 
the difference would remain. 

The data on percent of nasal 
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breathing pose other interesting clini- 
cal questions. Specifically, all palate- 
involved groups, including the group 
with bilateral cleft lip and palate, 
were more oral than nasal breathers. 
The group with bilateral cleft lip and 
palate should have had a higher mean 
percent of nasal breathing based on 
airway size. In fact, a percent of nasal 
breathing similar to that observed in 
the group with unilateral cleft lip 
would be expected. Although it is only 
conjecture, we suggest that distortion 
of the nasal valve and alar collapse, so 
frequently associated with bilateral 
cleft lip and palate prior to initial 
repair and columellar lengthening, 
resulted in high nasal resistance. 
Since there is open communication 
between the nose and mouth at birth, 
a normal nasal breathing pattern is 
not established. This, in addition to 
high airway resistance, may produce à 
persistent pattern of mouth breathing 
that remains even after surgical 
repair. Hairfield et al^ alluded to per- 
sistent mouth breathing in a previous 
report. They found that percent of 
nasal respiration in the cleft popula- 
tion changes very little from child- 
hood to adulthood even when airway 
size increases. That is, mouth breath- 
ing patterns in individuals with cleft 
tend to continue and become habitual 
over time. 

It should be noted that these find- 
ings are at variance with what occurs 
in the non-cleft population. Linder- 
Aronson?’ reported that children 
with adenoidal obstruction return to a 
nasal breathing mode after adenoi- 
dectomy. Perhaps the difference in 
results arises from the fact that those 
with adenoid obstruction were nasal 
breathers at birth while the cleft sub- 
jects were not. 

If obligatory mouth breathing 
becomes habitual mouth breathing in 
this population and the precipitating 
factor is early airway impairment, 
then a change in surgical approach 
might be considered. That is, clini- 
cians might consider the possible 
advantages of early surgical interven- 
tion to reduce airway impairment. 
Elimination of nasal deformities, 
especially those septal defects that 
interfere with nasal valve function, 
might prove beneficial. This must be 
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balanced, of course, with the need to 
provide treatment that does not inter- 
fere with nasomaxillary growth.” 

Finally, we suggest that greater 
attention be given to airway compro- 
mise, especially in a population that 
already demonstrates tissue deficien- 
cies, tissue distortions, and tissue dis- 
placement problems. Clinicians have 
been concerned primarily with esthe- 
ties and speech in the population with 
cleft and not airway patency. In rare 
instances, respiratory behaviors may 
have life-threatening implications, 
while in other instances, there may be 
morphologic consequences affecting 
dentofacial growth. 
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The Pitfalls of Technetium Te 99m/ 
Thallium 201 Parathyroid Scanning 


G. Scott Voorman, MD; George H. Petti, Jr, MD; Eloy Schulz, MD; George D. Chonkich, MD; Gerald A. Kirk, MD 


è Technetium Tc 99m/thallium 201 
parathyroid scanning has been proved to 
be effective by multiple researchers. A 
review of 54 patients who underwent 
scanning and operations at an institution 
showed the scans :o be accurate in 8396. 
There were 15% :alse-negative and 2% 
false-positive scars. The pitfalls of para- 
thyroid scanning can be related to false- 
positives and false-negatives. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:993-995) 


H” and neck surgeons have long 
sought a means to localize pre- 
operatively abnormal  parathyroid 
glands. Many techniques have been 
tried and eompared.'? Surgical explo- 
ration without localizing studies 
should be suecessful in 95% of the 
cases of primary hyperparathyroid- 
ism." However, some surgeons are 
now using parathyroid scanning in all 
cases to shorten surgery time." In 
1985, we reported our initial results of 
parathyroid scanning." We have now 
reviewed all our surgical cases since 
we began parsthyroid scanning. Our 
updated results and pitfalls of para- 
thyroid scanning are discussed. 


PATIENTS AND METHODS 


We reviewed all patients who had sur- 
gery for hyperparathyroidism. All patients 
had parathyroid scans, and all patients 
with clinical kyperparathyroidism were 
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encouraged to have surgery regardless of 
the findings on scans. Between April 1984 
and October 1987, 54 patients had both 
surgery and parathyroid scans. Scans were 
performed by injection of 20 mCi of techne- 
tium Tc 99m pertechnetate, followed by 
scanning after 20 minutes. Thallous chlo- 
ride Tl 201 (2 mCi) was injected, and each 
patient again underwent scanning. The 
scans were performed with a pinhole colli- 
mator and arbitrarily assignec a color 
value. The technetium image was then 
subtracted from the thallium image. 

The findings from the scans were com- 
pared with the results found at surgery 
and by pathologic studies. False-negative 
and false-positive scans were reviewed ret- 
rospectively. 


RESULTS 


Of 54 patients whose scans could be 
compared with surgical findings, 45 
correlated completely. Nine scans did 
not correlate with the surgical find- 
ings. Of these nine scans, four were 
false-negatives that showed no patho- 
logic condition. Four other false-nega- 
tives detected some pathologic condi- 
tion but missed other hyperplastic 
glands, as detailed in the following 
tabulation: 


Finding No. of 
Patients 
Complete correlation 45 


False-negative—no 

pathologic condition 

seen 4 
False-negative pathologic 

condition seen but 

other hyperactive 


glands missed 4 
False-positive 1 
Total 54 


One patient had an unsuspected 
papillary carcinoma of the thyroid 
gland that corresponded to the suspi- 
cious area on the scan (Fig 1). The 
initial rapid-frozen section of the 
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mass was diagnosed as probably a 
parathyroid adenoma, and after iden- 
tification of the other, apparently 
normal, parathyroid glands, the pro- 
cedure was terminated. The final 
diagnosis was changed to a papillary 
carcinoma of the thyroid gland. The 
patient had persistent hypercalcemia, 
and a repeated scan showed a suspi- 
cious area on the contralateral side 
(Fig 2). Angiography resulted in a 
“blush” in the same area. Exploration 
revealed an adenoma in the area pre- 
dicted on the scan. At surgery, a total 
thyroidectomy with excision of a left 
lower parathyroid adenoma was com- 
pleted. In our series, the scan was 
accurate in 88% of the patients. It 
detected all or partial pathologic con- 
ditions in 91%. 


COMMENT 


Parathyroid scanning has proved 
itself as an effective noninvasive 
means of preoperative localization of 
abnormal parathyroid glands.'** In 
patients who have had previous explo- 
ration, it has also been shown to be 
effective’ (Fig 3), especially when 
used with venous sampling of para- 
thyroid hormone or other less inva- 
sive localizing techniques."^ Until 
another test is developed that is safe, 
noninvasive, and more effective, it 
will remain useful in patients with 
complications. Its use preoperatively 
in all patients, including those with- 
out previous surgery, remains contro- 
versial.”** We currently favor its use 
preoperatively in all patients as it can 
shorten surgical time. We caution, 
however, that the surgeon must be 
aware of the following causes of false- 
negatives and  false-positives: (1) 
hyperplasia of more than one gland 
(especially glands of 25-mm diame- 
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Fig 1.—Arrow points to “adenoma” in right upper position. This turned out to be thyroid 
carcinoma. SUB indicates subtraction; TL-TC, thallium 201 /technetium Tc 99m. 





Fig 2.— Arrow points to adenoma in left lower position. This is same patient as in Fig 1. This was 
parathyroid adenoma, and patient had total thyroidectomy and excision of adenoma. SUBTR 
indicates subtraction; TL-TC, thallium 201 /technetium Tc 99m. 
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ter), (2) thyroid suppression, (3) mul- 
tinodular goiter, and (4) carcinoma of 
the thyroid gland. 

Many authors have reported failure 
to localize consistently hyperplasia by 
scanning. This appears to be due to 
the relatively smaller size of each 
gland. Although several authors 
have reported that they localized ade- 
nomas as small as 6 mm,'* most 
reports have found that scanning does 
not consistently localize glands less 
than 5 mm in diameter or less than 
300 mg in weight.^*"/* 

Thyroid suppression is another 
variable cause of false-negatives. In 
our series, a 1350-mg adenoma was 
not visualized in a patient who was 
receiving levothyroxine sodium. Since 
a solitary adenoma of this size in a 
normal position should be localized 
nearly 100% of the time," we attrib- 
ute this to poor uptake of technetium 
Tc 99m and, therefore, poor subtrac- 
tion. We acknowledge that thyroid 
suppression does not contraindicate 
technetium Te 99m/thallium 201 
scanning, as we and others have cor- 
rectly localized adenomas in patients 
who were receiving levothyroxine. 

Multinodular goiters are a well- 
known cause of false-positives. How- 
ever, in similar fashion to thyroid 
suppression, they can result in false- 
negatives by interfering with normal 
thyroid uptake and subtraction. Medi- 
astinal adenomas have been localized 
by parathyroid scanning. However, 
cardiac uptake of thallium may over- 
shadow thallium uptake of an adeno- 
ma.* To our knowledge, this remains a 
theoretical problem. 

Although we have identified several 
causes of false-negatives (Fig 2), some 
cases, as yet, are unexplainable. Per- 
haps the best example of this was a 
4-g parathyroid carcinoma that was 
not identified by a parathyroid 
scan.'® 

False-positives are less common 
than false-negatives but have a 
greater potential for altering the sur- 
geon’s judgment. Most false-positives 
appear to be caused by thyroid abnor- 
malities. Nodular goiter is a well- 
documented cause of false-positives. 

A fetal adenoma of the thyroid 
gland has been reported as a cause of 
a false-positive.? As described in the 


Parathyroid Scanning—Voorman et al 





0/19/86 15:1? 


Fig 3.— This patiest had three previous neck explorations and continued to be hypercalcemic. 
Arrow identifies pa-athyroid tissue above and lateral to thyroid gland. This proved to be in carotid 
bifurcation. SUB irdicates subtraction; TL-TC, thallium 201 /technetium Tc 99m. 


“Results” sectien, a papillary carcino- 
ma can result in a false-positive on 
technetium Te 99m/thallium 201 
scanning, with additional cenfusion 
stemming from the potential difficul- 
ty of making a rapid-frozen diagnosis. 
Asp et al? reperted a case in which 
the only scan atmormality was a supe- 
rior mediastinal uptake of thallium. 
The initial neck exploration was unre- 
markable, but en exploration of the 
mediastinum, a 3 X 3-cm thyroid ade- 
noma was found. No parathyroid tis- 
sue was found o3 the frozen section in 
the mediastinum. Reexploration of 
the neck disclosed hyperplasia that 
was corrected by excision of 3% 
glands.” 

These last twc cases served to illus- 
trate the potent-al problems of false- 
positives in parathyroid scanning. In 
the first case, = mass was removed 
from the region that corresponded to 
the abnormal scan. The rapid-frozen 
section falsely confirmed the finding. 
Assuming that he offending adeno- 
ma was apparen- ly removed, the sub- 
sequent exploration of the rest of the 
neck missed the true adenoma. 

At a subsequert surgery, an adeno- 
ma that measured 12 X 10X 14 mm 


was identified in a left inferior posi- 
tion. In the last case, the scan directed 
the surgeon to the superior mediasti- 
num while he should have been 
exploring the neck for four-gland 
hyperplasia. The occasional difficult 
diagnosis for the pathologist, as well 
as the small size of the parathyroid 
glands, coupled with a parathyroid 
scan that obviously demonstrates 
some pathologic condition, can lead 
the surgeon to follow the path of the 
parathyroid scan and miss the true 
pathologic condition that was there to 
find. 


CONCLUSION 


Parathyroid scanning is a helpful 
method of preoperative localization 
of abnormal parathyroid glands. 
Scanning of all patients preoperative- 
ly remains controversial. In patients 
who have had prior parathyroid sur- 
gery, it may be used in conjunction 
with parathyroid hormone venous 
sampling or angiography to increase 
the chances of correct localization. 
Several causes of false-positives and 
false-negatives are reported in the 
literature. Recognizing this, the sur- 
geon is less likely to be unfavorably 
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influenced by a false scan. There 
remains no substitute for a skillful 
surgeon. 
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Nonsalivary Sinonasal Adenocarcinoma 


David M. Alessi, MD; Terrance K. Trapp, MD; Yao S. Fu, MD; Thomas C. Calcaterra, MD 


e Thirteen cases of primary non-sali- 
vary gland adenocarcinoma of the nasal 
cavity and paranasal sinuses were stud- 
ied at UCLA over 20 years. All pathologic 
specimens were reviewed and those 
tumors that were histologically distinct 
from the more common salivary gland- 
derived tumors were included in the 
study. Three classifications were identi- 
fied: well, moderately, and poorly differ- 
entiated adenocarcinoma. A distinct vari- 
ant of sinonasal adenocarcinoma was the 
intestinal type. The clinical behavior of 
the latter resembled the well or moderate- 
ly differentiated types, with behavior 
mainly predicted by the extent of the 
disease. These groups have prognostic 
significance, with the poorly differenti- 
ated group having the most virulent 


denocarcinomas of the nasal cavi- 
ty and paranasal sinuses are 
uncommon lesions composing 4% to 
20% of sinonasal malignancies. Of 
these tumors, the majority are made 
up of minor salivary gland malignan- 
cies behaving in an aggressive fash- 
ion, similar to tumors in other ana- 
tomic locations. 





Accepted for publication April 29, 1988. 

From the Division of Head and Neck Surgery 
(Drs Alessi, Trapp, and Calcaterra), and the 
Department of Pathology (Dr Fu), Jonsson Com- 
prehensive Cancer Center and Center for the 
Health Sciences, UCLA. 

Presented at the Southern California Section 
of the American College of Surgeons meeting in 
Newport Beach, Calif, Jan 23, 1988. 

Reprint requests to Division of Head and Neck 
Surgery, CHS 62-158, UCLA Medical Center, Los 
Angeles, CA 90024 (Dr Calcaterra). 


course. Nine of 13 tumors occurred in the 
ethmoid sinuses and all were aggressive 
locally. Only one case had distant metas- 
tases (nodal neck disease in a terminal 
case). Of five long-term survivors (median 
five-year follow-up), all had extensive sur- 
gical resections and three had full-course 
radiotherapy. The single most important 
factor in the treatment of these lesions is 
adequacy of surgical margins. Four of six 
patients with confirmed negative margins 
were cured despite extensive tumors. 
Three survivors had the cribriform plate 
taken and one required a combined intra- 
cranial/extracranial approach for tumor 
resection. There were no survivors in four 
patients treated with primary irradiation. 

(Arch Otolaryngo! Head Neck Surg 
1988;114:996-999) 


Nasal cavity adenocarcinomas dis- 
tinctly not of salivary gland origin 
were recognized by Citelli and Cala- 
mida? in 1903. Masson and Martin‘ 
noted the presence of Kulchitsky's 
cells in these tumors in 1928, and in 
1938, Ringertz described the papil- 
lary morphologic condition often 
encountered. Attention was brought 
to these tumors in 1965, when Mac- 
beth* reported Hadfield’s observation 
of an increase in ethmoid adenocarci- 
noma in English woodworkers. 

Despite the attention given to these 
tumors in the literature, therapeutic 
and prognostic guidelines are not 
clear. Some reviews group all sinonas- 
al adenocarcinomas under minor sali- 
vary neoplasms” without delineating 
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characteristics of the nonsalivary 
subgroup. To study nonsalivary sino- 
nasal adenocarcinomas, we have 
reviewed all such cases at UCLA over 
20 years. We emphasize the treatment 
and prognosis of these tumors. 


PATIENTS AND METHODS 


A retrospective chart review was per- 
formed of all patients with sinonasal ade- 
nocarcinomas at the UCLA Medical Cen- 
ter. The study period covered approximate- 
ly 25 years. All histologic slides, including 
special stains, were reviewed by one of us 
(Y.S.F.) and those adenocarcinomas of 
non-salivary gland origin were included. 
Omitted from the study were patients with 
sinonasal carcinoma of metastatic origin. 
Patients whose pathologic slides could not 
be located were excluded. Thirteen pa- 
tients formed the basis of this study. 
Parameters evaluated included age and 
mode of presentation, chronologic sites of 
involvement, associated diseases, radio- 
graphie and pathologic findings, otolaryn- 
gologic manifestations, treatment, and 
outcome. 


RESULTS 


Clinical summaries of the patients 
are presented in the Table. The age 
range was 23 to 69 years, with a mean 
age of 49.8 years. A female-to-male 
predominance of 7:6 was found. None 
of the patients had any significant 
exposure to wood dust. Ten of 13 
patients had a smoking history. The 
presenting symptoms were unilateral 
nasal obstruction (four), epistaxis 
(three), nasal discharge (three), and 
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facial pain (three). The location of the 
original tumor was in the ethmoid 
sinuses in nine of 12 patients with the 
other four sites being maxillary sinus 
(two), sphenoid (one), and septum 
(one). 

Four patients (cases 10, 11, 12, and 
13) were treated primarily with exter- 
nal beam radiation therapy with one 
patient receiving adjuvant chemo- 
therapy (case 13). Nine patients had 
extensive surgical resections with six 
receiving postoperative external beam 
radiation therapy. The cribriform 
plate was taken in fcur patients (cases 
1, 2, 3, and 4) with only one patient 
(case 3) requiring zn anterior fossa 
exploration for adequate removal of 
tumor. Patient 9 hac partial resection 
of the clivus and patient 6 had a total 
rhinectomy. The remaining three 
patients were treated with a total 
maxillectomy (cases 5, 7, and 8) with 
orbital exenteration in two (cases 5 


Fig 1.—Top left, Well-differentiated ademocarcinoma presents with 
well-defined borders, papillary growth pattern, and mild nuclear atypia 
(hematoxylin-eosin, X205). 


Fig 2.—Bottom left, Moderately differentiated adenocarcinoma infil- 
trates freely into stroma with desmoplastic reaction. Tumor cells form 
irregular glamdular spaces or cords. Nuclei are slightly irregular. 
Nucleoli are generally small (hematoxylin-eosin, X205). 


Fig 3.— Top “ight, Poorly differentiated adenocarcinoma consists of 
solid nests with rare glandular lumens. Individual tumor cells have 


X255). 


and 8). Margins were pathologically 
negative in seven of nine resection 
specimens. 

Histologically the tumors were clas- 
sified into three grades. Well-differ- 
entiated adenocarcinomas formed 
irregular glands or papillae, which 
were lined by three to five layers of 
columnar to cuboidal cells. The nuclei, 
although enlarged, retained relatively 
uniform size and shape, underwent 
rare mitotic cycles, and contained 
inconspicuous nucleoli. The tumor 
tended to grow by expansion with 
smooth borders (Fig 1). Moderately 
differentiated adenocarcinomas in- 
vaded freely the stroma and bony wall 
by complex, irregular glands with sol- 
id foci. The nuclei exhibited moderate 
atypia, medium-sized nucleoli, and 
three to five mitotic figures per ten 
high-power fields (Fig 2). The poorly 
differentiated adenocarcinomas grew 
in solid nests with occasional ircon- 
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pleomorphic nuclei 


and prominent nucleoli (hematoxylin-eosin, 


spieuous lumens or signet-ring cells to 
suggest glandular differentiation (Fig 
3). Mucicarmine stain or periodic 
acid-Schiff stain with diastase was 
necessary to document the mucopoly- 
saccharide secretion. 

One of the distinct variants of ade- 
nocarcinoma was the intestinal type. 
The tumor resembled colonic adeno- 
ma or well-differentiated to moder- 
ately differentiated adenocarcinoma. 
It consisted of glands or cystic spaces 
lined by pseudostratified columnar 
epithelium. Goblet cells, absorptive 
type of intestinal cells, and Paneth’s 
cells with densely eosinophilic granu- 
lar cytoplasm were readily recog- 
nized. Mucous pools sometimes with- 
out any malignant cells within them 
were commonly found in the stroma. 

All tumors were aggressive locally, 
with the poorly differentiated group 
having the most virulent behavior. 
Only one case had distant metastases 
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R ethmoid PD 
L ethmoid 
L ethmoid 
R ethmoid 
L nasal septum PD 
R maxilla PD 


2/33/F 
3/23/F 
4/54/M 
5/58/M 
6/69/F 
7/67/M 





PD (pap) 
MD (colon) 
MD (colon) S,RT 


Clinical Summaries of Patients With Adenocarcinoma * 


Patient No. / Pathologic 
Age, y/Sex Site Feature Tx Margins Outcome 
1/35/F L ethmoid WD (serom) S Clear ANED 8 y 


S,RT Clear 
S,RT Clear ANED 10 y 
S,RT Clear ANED 3 y 
Clear DNED 6 m 
S Clear DNED 1 d 
S,RT Clear AWD 1 y 


ANED 20 y 


8/32/M L ethmoid MD (colon) S,RT Positive ANED 5 y 
10/42/F L ethmoid PD (med) RT e. DOD 1.3y 
11/69/M L maxilla MD RT UM DOD 
12/62/M L ethmoid PD RT s DOD 
13/42/F R sphenoid WD (serom) RT,C DOD 1 y 


*WD indicates well differentiated; serom, seromucinous; MD, moderately differentiated, including colonic 


type (colon); PD, poorly differentiated of medullary (med) or papillary (pap) type; Tx, therapy with surgical 
resection (S), radiation therapy (RT), or chemotherapy (C); ANED or DNED, alive or dead without evidence of 
disease; AWD, alive with disease; DOD, dead of disease; L, left: and R, right. 


(nodal neck and chest disease in case 
11 when the disease was at a very 
advanced stage). Of five long-term 
survivors (median five-year follow- 
up), all had extensive surgical resec- 
tions and three had full-course radio- 
therapy. The majority of patients had 
computed tomographic (CT) scans of 
the paranasal sinuses and demon- 
strated that the extent of disease 
could be accurately depicted on CT. 

The single most important factor in 
the treatment of these lesions was 
adequacy of surgical margins. Five of 
seven patients with confirmed nega- 
tive margins were cured despite 
extensive tumors. One patient (case 6) 
with negative margins died one day 
after surgery of a myocardial infarc- 
tion. Another patient (case 8) with 
positive margins had postoperative 
radiation therapy and is disease free 
at five years. Three survivors had the 
cribriform plate taken and one 
required a combined intracranial/ 
extracranial approach for tumor 
resection. There were no survivors 
among four patients treated with pri- 
mary irradiation. 


COMMENT 


Nasal adenocarcinomas may arise 
from the surface epithelium, the 
mucosal and minor salivary glands, 
or can present as metastatic lesions.” 
The biologic behavior of these various 
tumors is different, underscoring the 
importance in precise histologic de- 
termination. 


Sinonasal adenocarcinomas of mi- 
nor salivary gland origin tend to occur 
lower in the nose, with mucous glands 
giving rise to superiorly located 
malignant mixed tumors, adenoid cys- 
tic carcinomas, and mucoepidermoid 
carcinomas.” Distant metastases are 
not uncommon with many of the sali- 
vary gland-derived tumors.! Nonsali- 
vary adenocarcinomas often arise 
from the superior part of the nasal 
cavity and the ethmoid labyrinth.” 
These tumors rarely metastasize.’ 

Primary, nonsalivary sinonasal ad- 
enocarcinomas have been graded 
according to the degree of differentia- 
tion. Their highly variable morpho- 
logic features are reflected by subdivi- 
sions into different growth patterns 
and cell types, including papillary, 
coionic, solid, and mucinous.^5 In 
general, those well-differentiated tu- 
mors with abundant glands and papil- 
lary formation are less aggressive 
than those with solid and poorly dif- 
ferentiated features. Differentiation 
between these various types of neo- 
plasms is often made on routine histo- 
logic examination, supplemented by 
histochemical and ultrastructural 
studies for the more anaplastic 
tumors.: 

Colonic (or intestinal) type of ade- 
nocarcinomas has been recognized as 
a distinct variant of the nasosinus 
primary tumor. Paneth’s, goblet, and 
argentaffin cells are found in many of 
these tumors." The similarity to 
colonie tumors is seen on an immuno- 
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histochemical and ultrastructural lev- 
el also. Some of the colonic type of 
adenocarcinomas contain gastrin, se- 
rotonin, glucagon, and cholecystoki- 
nin." Ultrastructurally, these tumors 
have neurosecretory granules identi- 
cal to those seen in normal Paneth's 
cells. In addition, glycocalyceal bodies 
have been observed in intestinal epi- 
thelium.^ Although this colonic type 
of carcinoma was initially recognized 
as highly malignant,’ subsequent 
studies, as well as ours, have found 
that the prognosis is most closely 
related to the extent of disease. Some 
of the tumors produce a large quanti- 
ty of mucinous material in the stroma. 
This should be recognized as highly 
suspicious for adenocarcinoma and it 
should be distinguished from edema- 
tous, inflammatory stroma. Addition- 
ally, despite the resemblance to colon- 
ic primaries, metastatic colonic ade- 
nocarcinoma to the paranasal sinuses 
is exceedingly rare.’ 

The cause of nasosinus adenocarci- 
nomas in the sinonasal area is still in 
question, although workers in the 
wood, furniture, leather, and textile 
industries have a higher incidence of 
this neoplasm. Patients with nonsali- 
vary sinonasal adenocarcinomas most 
often presented with nasal obstruc- 
tion in our series and others. 55 A 
predilection for ethmoid sinus disease 
has also been noted, especially in 
woodworkers.” The association be- 
tween nasal adenocarcinoma and 
woodworking has been noted in previ- 
ous studies." However, none of our 
patients had any history of prolonged 
wood dust exposure. 

Diagnosis can often be made on a 
transnasal biopsy examination as was 
done on 11 of our patients. Computed 
tomography or magnetic resonance 
imaging is essential in determining 
the extent of these tumors,’ especially 
with their propensity toward bone 
destruction.” 

Treatment of nonsalivary sinonasal 
adenocarcinomas is surgical resection 
achieving clear margins, with strong 
consideration given to postoperative 
radiation therapy. Elective neck 
dissection is not warranted.” De- 
spite the lack of a large series of these 
tumors or controlled prospective arti- 
cles, support for this position is 
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derived from experience with other 
sinonasal tumors. In reviews of 23” 
and 127 patients with unclassified 
sinonasal adenocarcinomas, maximal 
survival, albeit poor, was with com- 
bined therapy where there was com- 
plete tumor resection. The reason 
aggressive surgical resection is occa- 
sionally successful is, in part, related 
tə the biologic behavior of these 
tumors. Nonsalivary sinonasal adeno- 
carcinomas tend to be very aggressive 
locally, with distant metastases being 
rare even in advanced cases.’* 
Death, from either persistent or 
recurrent tumor, is almost always 
because of loca! invasion of the base of 
the skull’? Even the relatively 
benign-appearing colonie type has 
marked local aggressiveness.'* 

The surgical approach to these 
tumors is determined by their loca- 
tion, but a lateral rhinotomy is usual- 
ly needed for access to the commonly 
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involved ethmoid area." Combined 
extracranial/intracranial approaches 
are useful, especially in the cribriform 
area.” When complete removal of 
tumor is possible, resection of the 
ethmoids and cribriform plate should 
be performed with flap reconstruction 
of the anterior cranial fossa.’ 

Most sinonasal adenocarcinomas 
are moderately radiosensitive.* Stud- 
ies as to whether preoperative or post- 
operative external beam radiotherapy 
is efficacious lack sufficient numbers, 
but most authors advocate its use.^? 
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graft coverage. Some contro! of unre- 
sectable tumors has also been attrib- 
uted to radiation therapy.” The prog- 
nosis for these tumors is relatively 
poor, ranging from 30%” to 78%"* for 
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tologically. Surgical resection can be 
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cial. Surgical resection with negative 
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Osteomyelitis of the Clavicle 


David M. Alessi, MD; Joel A. Sercarz, MD; Thomas C. Calcaterra, MD 


€ Osteomyelitis of the clavicle is a rare 
entity and can occur as a complication of 
head and neck surgery. Ten consecutive 
cases of the clavicular osteomyelitis were 
reviewed at the University of California 
Medical Center, Los Angeles, over the 
past seven years. Six cases were associ- 
ated with prior surgical procedures, and 
five cases presented as chronic wound 
drainage. One case was related to a pha- 
ryngocutaneous fistula following a supra- 
glottic laryngectomy. Four patients pre- 
sented with acute symptoms resulting 
from hematogenous spread, and two of 
the four patients had Staphylococcus au- 
reus on blood cultures. Long-term intrave- 
nous antibiotic therapy (six to eight 
weeks) was used to successfully treat 
cases of hematogenously spread osteo- 
myelitis. Wide surgical débridement was 
the mainstay of treatment in the chronic 
conditions, with antibiotic therapy having 
a secondary role. Myocutaneous flaps 
were required in two patients who had 
had surgery and antecedent radiothera- 
py. To conclude, the surgeon should be 
aware that osteomyelitis of the clavicle 
can occur as a complication of head and 
neck procedures. In addition, the treat- 
ment of the chronic form of clavicular 
osteomyelitis is surgical débridement and 
possible flap reconstruction. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1000-1002) 
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lavicular osteomyelitis is a rare 
entity that poses a significant 
diagnostic and therapeutic challenge 
to the head and neck surgeon. Osteo- 
myelitis of the clavicle may result 
from either the hematogenous or con- 
tiguous spread of a bacterial infection. 
The latter is becoming more frequent- 
ly recognized, being associated with 
the increased use of subclavian punc- 
tures for central venous access and 
large extirpative head and neck proce- 
dures.'’ Diagnosis of osteomyelitis 
associated with a draining sinus tract 
has led to the development of more 
sophisticated radionucleotide studies. 
Also, experiments indicate that many 
cases of osteomyelitis are best treated 
by surgical débridement and vascular- 
ized flap coverage of the resultant 
defect.’ 

Advances in the diagnosis of clavic- 
ular osteomyelitis and both the anti- 
biotic and surgical treatment of the 
disease have had an influence on its 
current management. To assess the 
status of this disease at our institu- 
tion, the recent experience at the Uni- 
versity of California, Los Angeles 
Center for the Health Sciences, was 
reviewed. 


MATERIALS AND METHODS 


A retrospective chart analysis of all 
patients treated at our institution with the 
clinical diagnosis of clavicular osteomyeli- 
tis was performed. The study period cov- 
ered seven years, from 1980 to 1987. Ten 
patients were identified as having osteo- 
myelitis of the clavicle. Their charts were 
reviewed, and clinical data on microbac- 
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teriology, histopathology, radiographic 
studies, treatment, and follow-up were 
obtained. A case report is presented that 
demonstrates the use of vascularized mus- 
cle flaps in the treatment of clavicular 
osteomyelitis. 


REPORT OF A CASE 


A 69-year-old man presented to us with 
otalgia, dysphagia, and odynophagia and 
was found to have squamous cell carcino- 
ma of the left vallecula, with extension to 
involve the base of the tongue and epiglot- 
tis. The patient underwent a radical neck 
dissection and supraglottic laryngectomy 
on the left side. After surgery, a pharyngo- 
cutaneous fistula developed that drained 
near the head of the right clavicle. 

Seven weeks after surgery, the patient 
returned with shoulder pain and a 
decreased range of upper extremity 
motion. A computed tomographic scan was 
obtained, which revealed a deep neck 
abscess with destruction of the medial 
right clavicle. The patient was taken to the 
operating room, where an incision and 
drainage of the abscess with partial right 
claviculectomy was performed. Cultures 
from the clavicle specimen yielded Pseudo- 
monas aeruginosa, Escherichia coli, and 
group D streptococcus, and the patient 
began taking a four-week course of pipera- 
cillin sodium and tobramycin sulfate. 
After four months, there was no sign of 
active infection, and he began receiving 
postoperative radiation therapy to 6500 
eGy. 

He did well until four months later, 
when he returned with increasing drainage 
from a sinus tract over the clavicle. Plain- 
film roentgenograms revealed progressive 
osteomyelitis. He was returned to surgery, 
where resection of the clavicle, first rib, 
and a portion of the sternum was per- 
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formed. A petoralis major myocutaneous 
flap was mobdized to fill the defect. He did 
well after sumery, and went home after a 
short course cf intravenous antibiotic ther- 
apy. His inection or cancer has not 
recurred at 2 years of follow-up. 


RESULTS 


Ten conse-utive cases of clavicular 
osteomyelitis were reviewed over the 
past seven y2ars. The clinical charac- 
teristics of the patients studied have 
been outlined in the Table. Of the ten 
cases, eight conformed to the strict 
definition of Waldvogel et al? who 
required fult llment of two of the fol- 
lowing three-criteria: the characteris- 
tic radiologi- findings of osteomyeli- 
tis; bactericlogic diagnosis, either 
from the su-gical specimen or from 
blood cultur*s; and pathologic find- 
ings diagnos ic of osteomyelitis. Two 
other patients, who did not fulfill this 
strict definifton, were included be- 
cause of climieal and operative find- 
ings consisteat with osteomyelitis. In 
these two cases, cultures obtained 
with the patients taking antibiotics 
failed to isoate an offending orga- 
nism, and no pathologic specimens 
were obtainee. 

Six cases were associated with prior 
surgical procedures, three of which 
involved cancer resections of the head 
and neck or breast, and three that 
involved prior procedures on the clav- 
icle itself. Three of the patients had 
undergone rzdiation therapy. One 
patient had a pharyngocutaneous fis- 
tula that occurred following a supra- 
glottic laryngectomy. Four patients 


presented wth acute symptoms 
resulting frem a hematogenous 
source. 


The presentmg symptoms were var- 
ied and were related to the duration of 
the osteomyel£:s. Five of the patients 
had chronic o-teomyelitis presenting 
as drainage from a sinus tract. Each 
of these patients had undergone a 
surgical proc-dure in the region. 
Patients with hematogenous seeding 
of the clavicle most often presented 
with swelling, erythema, and tender- 
ness over the davicle on the involved 
side. 

Cultures revealed Staphylococcus 
aureus in four patients. Two of these 
four cultures vere obtained on blood 
cultures from 5atients with a hema- 


Clinical Summaries of Patients With Osteomyelitis of the Clavicle * 


Patient No. / 

Age, y/Sex Predisposing Factors Presentation Surgery Follow-up 
1/60/F Osteoradionecrosis Open wound D, latissimus dorsi 1 y NED 

myocutaneous flap 

2/55/F Mastectomy Open wound D, deltopectoral flap 1 y NED 
3/8/M Local trauma Painful mass None 6 y NED 
4/50/M Clavicle biopsy Fever None 12 y AWD 
5/69/M Diabetes, hematogenous Sepsis None 2 y NED 


spread 


6/69/M Neck dissection 


D, pectoralis 


3 y NED 











7/1%/M Chronic OM, 


hematogenous spread 


Pain 


myocutaneous flap 
D 1 mo NED 





8/53/F Excision of cyst Sinus D 5 mo NED 
9/36/F Clavicle biopsy Sinus None 3 y NED 


10/35/M Trauma 


Pain 


None 3 y NED 


* OM indicates otitis media; D, debridement; NED, no evidence of disease: and AWD, alive with disease. 


togenous source for their osteomyeli- 
tis. Propionibacterium acnes was 
obtained from the clavicle of one 
patient and multiple organisms in 
another, with P aeruginosa being pre- 
ponderant. In the four other patients, 
the cultures were negative. 

Radiologic studies (either plain- 
film roentgenograms or computed 
tomography) revealed destructive 
changes in the clavicle in nine of the 
ten patients. Scintigraphic evaluation 
with technetium Tc 99m pyrophos- 
phate bone scans was done in six 
patients, with enhancement appear- 
ing in all cases. Likewise, gallium 
citrate Ga 67 uptake was increased in 
the two patients who underwent scan- 
ning with this radionucleotide. 

Long-term intravenous antibiotic 
therapy (six to eight weeks) was used 
to successfully treat cases of hematog- 
enously spread osteomyelitis. Wide 
surgical débridement was the main- 
stay of treatment in the chronic con- 
ditions, with antibiotic therapy hav- 
ing a secondary role. Myocutaneous 
flaps, both the pectoralis myocuta- 
neous and the latissimus dorsi flaps, 
were required in two patients after 
clavicular débridement. 


COMMENT 


Osteomyelitis has been divided into 
the following groups: (1) osteomyelitis 
associated with peripheral vaseular 
disease, (2) hematogenous osteomyeli- 
tis, and (3) osteomyelitis from a con- 
tiguous focus of infection, which 
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included extension from postoperative 
wounds, puncture wounds, and soft- 
tissue infections.’ Osteomyelitis of the 
clavicle has been associated with the 
last two groups. Clavicular osteomy- 
elitis has most commonly resulted 
from hematogenous spread but has 
also resulted from inoculation from a 
contiguous source of infection. 

Approximately 7% of the cases of 
hematogenous osteomyelitis has been 
reported to involve the clavicle, occur- 
ring most frequently in children and 
in intravenous drug abusers.’ Al- 
though a hematogenous source is 
most common, trauma to the clavicle 
has been cited as a causative factor.‘ 
Albeit rare, osteomyelitis of the clavi- 
cle has also occurred following subcla- 
vian venous catheterization’ and 
Swan-Ganz  catheterization. Also, 
osteomyelitis of the clavicle has been 
reported to occur in chronic, recurrent 
multifocal osteomyelitis, a rare condi- 
tion of unclear etiology.* 

Clavicular osteomyelitis has been 
associated with head and neck sur- 
gery. The pathogenesis of this form of 
osteomyelitis has been related to soft- 
tissue infections in the area of the 
clavicle, such as is found with a post- 
operative fistula draining low in the 
neck.’ A tracheostomy with an associ- 
ated tracheitis is another potential 
source of infection. Violation of the 
periosteum of the clavicle, possibly 
effected during insertion of drainage 
catheters, has been implicated in the 
direct seeding of the bone.’ Disruption 
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of the periosteal blood supply during 
dissections in the vicinity of the clavi- 
cle has been reported as a causative 
factor in the development of this type 
of osteomyelitis and is aggravated by 
preoperative irradiation. 

The timely diagnosis of clavicular 
osteomyelitis has rested on a high 
index of suspicion and confirmation 
by appropriate radiologic tests. Pain 
and erythema of the clavicle in the 
absence of trauma and with an associ- 
ated fever was characteristic of an 
onset of acute osteomyelitis.* Persis- 
tent sinus tract drainage or a progres- 
sive decrease in the lack of arm mobil- 
ity presenting after head and neck 
procedures has indicated the presence 
of a chronic osteomyelitis? As an ini- 
tial diagnostic test, plain-film roent- 
genograms have been helpful in 
approximately 60% of cases, failing in 
cases of recurrences of infection in a 
previously diseased bone.? Rarefac- 
tion of bone was the roentgenographic 
finding most characteristic of early 
infection, whereas sclerosis and 
sequestra were found far more com- 
monly in chronic infections.’ 

Because of the difficulty in diagnos- 
ing osteomyelitis, especially with 
underlying bone disease and concur- 
rent soft-tissue infection, several scin- 
tigraphic tests have been developed.” 
Bone scanning with technetium Tc 
99m methylene diphosphate, fre- 
quently the first test obtained, missed 
very few cases of osteomyelitis, hav- 
ing a sensitivity of 84% to 100%." 
The specificity of bone scanning has 
been reported as low as 25%, but this 
has improved significantly with the 
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bone scintigraphy, and radiography. Radiology 
1985;155:501-506. 

4. Mathes SJ: The muscle flap for management 
of osteomyelitis. N Engl J Med 1982;306:294- 
295. 

5. Waldvogel FA, Medoff G, Swartz MN: 
Osteomyelitis: A review of clinical features, ther- 
apeutic considerations and unusual aspects (first 
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use of three-phase skeletal scinti- 
graphic techniques.*? The use of bone 
scanning with other scintigraphic 
tests has also been useful. The addi- 
tion of Ga 67 scanning yields several 
patterns of uptake, but only one pat- 
tern (Ga 67 uptake exceeding Tc99m 
uptake) was indicative of active dis- 
ease. Specificity has been further 
increased with the use of indium In 
111 leukocyte scintigraphy instead of 
using Ga 67.” 

The next step in evaluating a 
patient with clavicular osteomyelitis 
has been obtaining a bacteriologic 
diagnosis. Sinus-tract cultures of 
patients with chronic osteomyelitis 
have been shown to correlate poorly 
with the organisms cultured directly 
from the infected bone.'^ Therefore, a 
bone biopsy or possibly deep aspira- 
tion have been mandatory diagnostic 
procedures in the absence of positive 
blood cultures." 

The choice of antibiotic depends on 
the results of properly obtained cul- 
tures. The most commonly isolated 
organisms have been S aureus, fol- 
lowed by Enterobacteriaceae, Strepto- 
coccus species, and P aeruginosa." 
Fungal and mycobacterial isolates are 
rare. Similar organisms were found 
in our series. The optimal duration of 
intravenous antibiotic therapy specif- 
ic for the bacterial isolate is not clear, 
but it recently has been as short as 
two weeks in cases where dramatic 
resolution of an acute osteomyelitis 
occurs after the start of therapy." A 
trend has also occurred toward the 
use of prolonged oral antibiotic thera- 
py in cases where the initial response 
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to intravenous antibioties was excel- 
lent.'* 

Even with prolonged antibiotic 
therapy, late recurrences of osteomy- 
elitis have occurred when microorga- 
nisms continue to reside in dead, 
devascularized bone. This has under- 
scored the need for timely débride- 
ment of the clavicle. If no improve- 
ment is seen using antibiotics within 
48 to 72 hours, or in cases of chronic 
clavicular osteomyelitis, resection of 
the involved clavicle has been advo- 
cated." Clavicular débridement has 
resulted in minimal functional de- 
fects, and in children, regeneration of 
the clavicle after partial resection has 
been found." 

The use of vascularized muscle flaps 
in the treatment of osteomyelitis was 
initially found to be effective for 
treatment of lower extremity disease 
occurring after compound fractures 
and tissue loss. Canine models of S 
aureus inoculations under various 
flaps demonstrated that vascularized 
muscle flaps, but not random flaps, 
survive the bacterial insult.^ Mathes*'* 
described 11 patients with lower 
extremity osteomyelitis treated with 
bone débridement and gracilis free 
flaps. All patients were free of disease 
at an average follow-up of 1.8 years. 
In our series, two patients were 
treated with débridement and vascu- 
larized muscle flaps, with a good 
result in both cases. In both of these 
patients, large defects were created 
after débridement of the clavicle and 
part of the manubrium. The muscle 
flaps ensured adequate coverage of 
the great vessels. 
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Length of the Styloid Process of the 


Temporal Bone 


Benoit G. Lengelé, MD, Antoine J. Dhem, MD, PhD 


@ The length of 404 styloid processes 
of the temporal bone was measured on 
246 macerated skulls from men and 
women aged between 25 and 93 years. 
The statistical distribution of the styloid 
processes in function of their length obvi- 
ously shows the existence of two differ- 
ent groups. In the first one. the length is 
inferior or equal to 20 mm, while it is 
superior to this value in the second one. A 
length more than 39 mm that cannot be 
related with age is commen (29%) despite 
its low clinical eccurrence. To explain the 
existence of skort and long styloid pro- 
cesses, a variable involvement of the dif- 
ferent segments of the Reichert’s carti- 
lage during the morphogenesis is sug- 
gested. 

(Arch Otolaryngo! Head Neck Surg 
1988; 114: 1003-1006) 


he styloid »rocess of the temporal 

bone is not only known by anato- 
mists, but alsc by stomatologists and 
laryngologists because of the patho- 
logic conditior that can occasionally 
be linked to it. 

Patients suffering from styloid syn- 
dromes complain of several symp- 
toms. Some o° them are irritative, 
including pain^ul and difficult swal- 
lowing, pain referred to the ear, and 
the sensation of a foreign body in the 
pharynx.'? Atyoica! glossopharyngeal 
neuralgia may also be observed.’ 

Other symptoms result from the 
extrinsic compression of the external 
or internal caretid arteries by a long 
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styloid process. This vaseular or 
Eagle's syndrome** consists of caroti- 
dynia, with or without craniofacial 
pain in the pattern of distribution of 
external or internal carotid artery, 
depending on the artery that is 
impinged. Most patients complain of 
periorbital or  retro-ocular head- 
aches. 

The pathogeny of the styloid syn- 
dromes remains uncertain. It is gener- 
ally admitted that an abnormal 
growth of the process leads to tight 
and to stressful relationships between 
the elongated process and the neigh- 
boring structures.' The origir of this 


excessive length is disputed. Recently, 
several authors have been interested 
in the length of the styloid process."? 
Their studies, based on radiologic 
methods, failed to explain the conspic- 
uous variability of the length of the 
styloid process. This first macroscopic 
study was performed to establish the 
mechanisms underlying the morpho- 
genesis of the normal styloid pro- 
cess. 


MATERIALS AND METHODS 


The styloid process was measured on 246 
macerated skulls from 112 men and 134 
women aged between 26 and 93 years. The 


Fig 1.— Top, Statistical dispersion af length of styloid process. Right side of skulls. Bottom, 
Statistical dispersion of length of left styloid processes of same skulls. 
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Fig 2.—General aspect of statistical dispersion of length of styloid process. 


Fig 3.—Statistical dispersion of difference of length between styloid processes of same skull. 
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length of 188 left and 216 right styloid 
processes was determined with a malleable 
lead scale. The main advantage of this 
method is to deliver the real value of the 
length whatever form the process may 
have. 

Conventionally, all the measures were 
made from the medial side of the stylomas- 
toid foramen, which is often underlined by 
the existence of a small crest. We rounded 
all 0.5-mm measurements to the superior 
integer value. 


RESULTS 


The length of the styloid processes 
was first studied separately on the 
right and on the left side (Fig 1, top 
and bottom, respectively) of the skulls 
on which the processes of both sides 
were undamaged. These two parts of 
the figure obviously show the exis- 
tence of two different groups of sty- 
loid processes. In the first one, the 
length is inferior or equal to 20 mm, 
while it is superior to this value in the 
second one. Furthermore, there is a 
close similarity of the general aspect 
of the statistical distribution of both 
right and left groups, excluding the 
existence of any kind of dysmor- 
phism. 

All the values were then carried 
back in a single diagram without con- 
sidering the side of the skull or the 
integrity of the contralateral pro- 
cess. 

Figure 2 emphasizes the statistical 
distribution of the length of the 404 
processes we measured. The existence 
of two different types of styloid pro- 
cess becomes obviously more evident. 

The group of short styloid processes 
contains 97 specimens, corresponding 
to 24% of the total population. It 
seems to be heterogeneous because of 
its irregular, biphasic, statistical rep- 
resentation. However, the mathemati- 
cal analysis of this group is difficult 
because of the superimposition of the 
statistical curves with the short 
lengths. 

The group of long styloid processes 
is represented by 307 units. Its graph- 
ic aspect directly appears more regu- 
lar and follows the gaussian normal 
distribution. 

The mean length of the styloid pro- 
cess can easily be inferred from the 
examination of Fig 2. The most fre- 
quently observed length is 27 mm. 
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This value alsc corresponds to the 
mean length of the long styloid pro- Length: 100% Length: 50% Length: 25% Length: 0% 
cesses. Since it is also necessary to 
consider the group of short styloid 
processes, the mean length of both 
groups combined is, in fact, 26 mm. 

Figure 3 shows the statistical dis- 
tribution of the difference in length, 
expressed in absolute value, between 
the styloid processes of the same 
skull. The curve that envelops this 
histogram has the general aspect of a 
rapidly decreasing exponential curve. 
This indicates that most of the styloid 

a processes of the same skull have near- 
| ly identical lengths. 

Figure 4 gives a diagram in which 
each skull has been graphed in func- 
tion of the length of its longer (maxi- 
mum length) and its shorter (mini- 
mum length) process. The diagonal 
lines show difference in length 
between the two processes, expressed 
in relative value. Many of them have 
nearly the same length, but, in some 
cases, the difference exceeds 10095. 5 10 15 [2] 25 30 35 40 45 so 55 60 
Most of those cases are observed when Minimum Length, mm 


both processes belong to different Fig 4.—Difference in length between styloid processes of same skull. Each subject is designated 
groups. in diagram as function of length of its shorter (minimum length) and longer (maximum length) 
The influence of age on the length of process. Greater disparities appear when two processes belong to different populations (one to 


eget ‘ group of short processes [minimum length less than 20 mm] and second to group of long 
the styloid process was studied on 140 processes). 


specimens. No correlation between 
these two variabies has been found 
(Fig 5). In the imset to Fig 5, the 
statistical distribution of length in 
the class aged from 75 to 85 years is Fig 5.— Influence of age on length of process. There is no correlation between two variables. 
given to emphasize that, for each Inset, Statistical dispersion of length in class between ages 75 and 85 years that is 
decade, the distribution remains sta- superimposable to general aspect shown in Fig 2. 

ble and superimposable to that of the 
general diagram Fig 2). The same 
remarks are true ‘or the influence of 
sex on the length ef the process. 


Maximum Length, mm 





N | Age: 75-85 


COMMENT 


The existence o: long styloid pro- 10 14 18 22 2630 34 3842 Length 
cesses that come close to the small [ 
horn of the hyoid bone is a historic 
fact.'^ | 

Quantitative studies based on the 
examination of cenventional radio- 
graphs have been published re- 
cently.” This method displays many 
disadvantages. In addition to the 
unavoidable distortion of the roent- 
genograms and the fact that a plane is 
always neglected, roentgenograms 
also present many superimpositions, 
4 so that is is difficult to detect the 

| exact origin of the styloid process at Age, y 


Length, mm 
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the base of the skull. All these factors 
may explain the differences between 
our results and those of former 
studies. This is especially true for the 
lower value of the mean length of the 
styloid process (26 mm vs 29.5 mm 
according to Kaufman et al." 

Short styloid processes, deeply 
inserted into the petrous part of the 
temporal bone, dissimulated by the 
vaginal crest, are generally invisible 
on standard radiographs. This mis- 
reading of the existence of short sty- 
loid processes explains the higher 
mean values obtained by the authors 
who have studied the styloid process 
only on radiologic documents. 

Conversely, the group of long sty- 
loid processes has been described 
abundantly. However, most studies 
remain incomplete. Correll et al* dis- 
played the regular decrease of the 
statistical curve over 30 mm, but they 
did not consider the ascending side of 
the histogram. 

It is generally admitted that pro- 
cesses longer than 30 mm may induce 
symptoms that are classically re- 
ported in styloid syndromes. Figure 2 
shows that nearly a third of all the 
processes we measured fulfill this 
condition. This high anatomic occur- 
rence of long styloid processes con- 
trasts with their low clinical manifes- 
tation. This anatomoclinical discor- 
dance indicates that the length of the 
process is not the only pathogenic 
factor. The shape of the process and 
its ineurvation are also important. 
Therefore, only long styloid processes 
directed downward, ventrally, and 
medially may lead to a styloid syn- 
drome. 

All our results dealing with the 
unilateral or bilateral character of the 
growth of the process (Figs 1 through 
4), and with the influence of age (Fig 
5) and sex on length, rejoin those of 
the former studies. The fact that age 
is not a factor influencing the length 
of the process, as already emphasized 
by Dwight," suggests that a possible 
intervention of a degenerative phe- 
nomenon such as a calcification of the 
stylohyoid ligament is not involved in 
the acquiring of long processes. 

The main fact of our observations is 
the obvious existence of two different 
populations of styloid processes. Clas- 


sic embryology can explain the con- 
spicuous statistical distribution we 
observed (Figs 1 and 2). Indeed, the 
styloid process arises from the second 
branchial cartilage that divides itself 
into four cartilaginous fragments 
called, from cranial to caudal side: 
tympanohyal, stylohyal, ceratohyal, 
and hypohyal. Ossification of the lat- 
ter generates the small horn of the 
hyoid bone. 

The tympanohyal, facing the tym- 
panal bone, ossifies during fetal life 
and knits with the temporal bone at 
the end of the first year.’ It gives the 
proximal part of the styloid process. 

The ossification of the stylohyal 
starts during the first year of life and 
should be quite advanced, often com- 
pleted, at 5 or 8 years of age.'^ ? When 
it fuses with the tympanohyal at the 
end of puberty, the stylohyal forms 
the distal half of the styloid process. 

The ceratohyal degenerates during 
the intrauterine life? into a thin cord 
of connective tissue, the stylohyoid 
ligament. According to Testut,^ the 
participation of the proximal part of 
the ceratohyal in the final constitu- 
tion of the styloid process is possi- 
ble. 

The bimodal distribution (Fig 2) 
could correspond to two different 
transformations of Reichert's carti- 
lage. In most cases, both tympanohyal 
and stylohyal undergo ossification to 
produce long styloid processes. When 
only the tympanohyal is ossified, a 
short styloid process exists. 

According to this theory, it is also 
possible to explain the anecdotal dis- 
covery of some completely ossified 
hyoid apparatus, already mentioned 
by Vésalius" and further described by 
Dwight," Leonhart,‘ and Frommer.’ 
In those cases, the ceratohyal does not 
degenerate into the stylohyoid liga- 
ment, but undergoes an ossification 
and completes the bony stylohyoid 
chain. 


CONCLUSIONS 


The length of the styloid process is 
highly variable and this quantitative 
study obviously emphasizes the exis- 
tence of two different populations of 
processes. However, despite its low 
clinical frequency, the length of the 
process over 30 mm is common (29% ) 
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and this anatomic observation cannot 
be related with age. 

Confronted with classic embryolog- 
ic structures, these facts seem to be 
the result of a variable involvement of 
the different segments of Reichert's 
cartilage during the development of 
the second branchial arch. 

The problems raised by verification 
of this hypothesis, and also by the 
mechanism of further growth of the 
process, have to be solved because 
they are the last obstacles to a better 
and more dynamic understanding of 
the pathogenesis of the styloid syn- 
dromes. 
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Effects of Otic Drops on 


Chinchilla Tympanic Membrane 


Masami Masi, MD; Charles G. Wright, PhD; David H. Lee, MS; William L. Meyerhoff, MD, PhD 


è Experimental studies have shown 
that if antib-ctic otic drops reach the 
middle ear cavity they produce severe 
inflammation However, the effects of 
these prepar- ons on the tympanic mem- 
brane have rct been thoroughly investi- 
gated. This stily was designed to assess 
morphologice changes in the chinchilla 
tympanic memo»rane two to 21 days after 
a single 0.2-naL appiication of an antibiot- 
ic otic preparation (Cortisporin Otic Sus- 
pension) to the middle ear cavity. At two 
days, the epicermal and the mucosal lay- 
ers were dest »yed. By four days, reepi- 
thelialization Fad occurred and all layers 
of the tympame membrane subsequently 


became markedly hyperplastic. Disrup- 


tion of the fibraus layer, invasion of kera- 
tinizing epidermis to the medial surface, 
and perforation were observed at three 
weeks. These findings indicate that tym- 
panic membrans damage is a potentially 
significant aspect of the ototoxic proper- 
ties of topical —ic preparations. 

(Arch Otolarvngc! Head Neck Surg 
1988; 114:100° 41017) 


! eig oti* drops containing vari- 
ous ant kioties, steroids, and 
chemical solv=ats have been used for 
prophylaxis sæd treatment of otor- 
rhea in patieass with tympanostomy 
tubes or tympanic membrane perfora- 
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tions. In such cases, the topical prepa- 
rations may enter the middle ear cav- 
ity, where they are potentially capable 
of exerting a variety of toxic effects. 

When antibiotic otic dreps are 
applied to the middle ears of experi- 
mental animals, they consistently 
produce severe inflammatory 
changes, including mucosal hrperpla- 
sia, granulation tissue production, 
and osteoneogenesis.'? Middle ear tis- 
sue damage and inflammat:en pro- 
voked by administration of otetopical 
agents have also been found -o result 
in development of cholesteatoma in 
laboratory animals. 

Previous experimental work has 
focused on middle and inner ear 
pathology resulting from the zpplica- 
tion of otic drops.** To date, hewever, 
the specific effects of these prepara- 
tions on the tympanic membrame have 
received relatively little attention. 
This study was therefore done to pro- 
vide a more detailed assessment of 
tympanic membrane changes follow- 
ing placement of a widely used topical 
preparation in the chinchilla middle 
ear cavity. 


MATERIALS AND METHODS 


The otic preparation (Cortisporin Otic 
Suspension) used in this investigation con- 
tains neomycin sulfate (5 mg/mL), poly- 
myxin B (10000 U/mL), and hydrocorti- 
sone (10 mg/mL) in a vehicle cortaining 
propylene glycol and cetyl alcohol. The 
suspension was instilled bilaterally into 
the middle ear cavities of 12 norma! adult 
chinchillas (400 to 600 g each). Physiologic 
saline solution was applied to the middle 
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ears of an additional two animals, which 
provided control material for the study. 

The experimental animals were anesthe- 
tized with ketamine hydrochloride, and 0.2 
mL of the antibiotic otic drops was applied 
to each middle ear via a small hole placed 
in the superior aspect of the bulla. This 
route of administration permitted place- 
ment of the otic drops without damage to 
the tympanic membrane or manipulation 
of the ossicular chain. After a single appli- 
cation of the otic preparation, animals 
were kept alive for periods of 2, 4, 7, 14, or 
21 days before their temporal bones were 
taken for histologic examination. The two 
control animals were killed one week after 
receiving middle ear applications of 
saline. 

At the time specimens were obtained for 
study, the animals were deeply anesthe- 
tized and killed by decapitation. The tem- 
poral bones were then quickly removed 
from the skull, and an opening was made in 
the ventral portion of the bullae to permit 
introduction of fixative into the middle ear 
cavity. The temporal bones were then 
immersed in the fixative mixture, which 
consisted of 1% paraformaldehyde and 2% 
glutaraldehyde in 0.2 mol/L of cacodylate 
buffer at a pH of 7.3. 

Following several days of fixation in 
paraformaldehyde-glutaraldehyde, the 
tympanic membranes were carefully dis- 
sected from the temporal bones with the 
aid of a surgical microscope and stained 
with 1% osmium tetroxide. Each specimen 
was divided into four approximately equal 
quadrants that were then dehydrated in 
ethanol and embedded in epoxy resin 
(Epon). The embedded specimens were 
trimmed, sequentially sectioned at 1-um 
thickness, and stained with toluidine blue 
for light microscopie examination. Thin 
sections for electron microscopic study 
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Fig 1.— Normal chinchilla tympanic membrane 
(posterorsuperior portion). Left, Light micro- 
graph (toluidine blue, X600). Right, Electron 
micrograph (X5000). EL indicates epidermal 
layer; LP, lamina propria; and MC, mucosal 


layer. 


were also obtained and stained with uranyl 
acetate-lead citrate for observation with a 
transmission electron microscope (JEOL 
100 C). 


RESULTS 


As is true in the guinea pig,° the 
chinchilla tympanic membrane is 
composed chiefly of a pars tensa; a 
distinct pars flaccida is difficult to 
recognize macroscopically. The main 
portion of the normal pars tensa is 
quite thin (approximately 7 to 8 um) 
and consists of three clearly defined 
parts (epidermal layer, lamina pro- 
pria, and mucosal layer), as illus- 
trated in Fig 1. The epidermis cover- 
ing the lateral surface is composed of 
several layers of keratinizing squa- 
mous epithelium resting on a base- 
ment membrane. The lamina propria 
is the thickest portion of the tympanic 
membrane and is made up primarily 
of radially oriented collagen bundles 
(the fibrous layer) A few sparsely 
distributed circular fibers are also 
present on the medial aspect of the 
radial fiber layer. Finally, a single 
layer of flattened mucosal cells covers 
the medial surface of the tympanic 
membrane facing the middle ear cavi- 
ty. 
No appreciable alterations of the 
normal structure were observed in the 
saline control specimens included in 
this study. In addition, all the experi- 
mental animals remained free of mid- 
dle ear infections. 

At two days after application of the 
antibiotic otic preparation both the 
epidermal and mucosal layers were 
completely destroyed over wide areas 
of the tympanie membrane (Fig 2). 
The fibrous layer retained its compact 


Fig 2.—Posterosuperior portion of tympanic 
membrane two days after application of antibi- 
otic otic drops (Cortisporin). Top, Light micro- 
graph (toluidine blue, X400). Bottom, Electron 
micrograph. Arrows point to intact basement 
membrane (X3300). KN indicates keratinous 
debris; IC, inflammatory cells; and FL, fibrous 
layer. Note complete absence of epidermal 
and mucosal layers in both top and bottom 
parts of illustration. 
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Fig 4.—Postesor portion ef tympanic membrane two weeks after application of antibiotic otic 
drops (Cortisperin). Top, Specimen shows generalized hyperplasia with intact fibrous layer (FL). 
Bottom, Specimen shows disruption and splitting of FL (arrows) with ingrowth of epidermal cells 
(EP) (toluidine blue, X400). EL indicates epidermal layer; MC, mucosal layer. 
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Fig 3.—Tympanic membrane specimens 
(posterior portion) obtained four days (top) 
and one week (bottom) after application of 
antibiotic otic drops (Cortisporin) (toluidine 
blue, X400). KN indicates desquamated kera- 
tin; EL, epidermal layer; and FL, fibrous layer. 
Note hyperplasia of EL in bottom part of 
illustration. 


structure, and electron microscopic 
observations showed that the base- 
ment membranes of the epidermal 
and mucosal cell layers remained 
intact. Clear fluid containing variable 
numbers of inflammatory cells (pri- 
marily  polymorphonuclear  leuko- 
cytes) was noted between the fibrous 
layer and the desquamated keratin 
remaining on the lateral surface of 
the tympanic membrane. 

By four days, the lateral surface 
had become reepithelialized and, in 
most cases, the epidermal layer was 
actually thicker than normal. In spec- 
imens obtained at one week, the epi- 
dermis was obviously hyperplastic 
and dramatically increased in thick- 
ness (Fig 3). The lateral surface of the 
tympanic membrane appeared wrin- 
kled and white strands of accumulat- 
ing keratin were seen, particularly on 
the inferior half of the membrane. 
Blood vessels in the lamina propria 
remained widely dilated in specimens 
obtained one week after administra- 
tion of the antibiotic otic prepara- 
tion. 

In these specimens, the fibrous lay- 
er was intact and showed a normal- 
appearing configuration by light 
microscopy. Although the medial sur- 
face of the tympanic membrane 
remained largely denuded of mucosal 
cells at one week, scattered islands of 
cells were observed on the medial 
aspect of the membrane in some 
cases. 

At two weeks after otic drop appli- 
cation, there was vigorous hyperpla- 
sia of the epidermis on the lateral side 
of the tympanic membrane. The lami- 
na propria was also increased in 
thickness as a result of connective 
tissue proliferation. The fibrous layer 
was intact in three of the four ears 
examined at two weeks. In one case, 
however, there was extensive disrup- 
tion and splitting of the fiber bundles 
as illustrated in Fig 4. Columns of 
hyperplastic epidermal cells extend- 
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Fig 5.—Migration of keratinizing epidermal cells (EP) to medial side of tympanic membrane 
(inferior portion) in three-week specimen. Epidermal ingrowth is occurring in area where fibrous 
layer (FL) is broken (toluidine blue, X200). EL indicates epidermal layer; KN, keratin on medial 
side of tympanic membrane. 


ing inward from the epidermal layer 
were seen between the split fiber bun- 
dles in some areas, but these did not 
reach the medial surface. In two-week 
specimens, mucosal cells were present 
on the medial aspect of the tympanic 
membrane, and in some areas the 
mucosal cell layer was hyperplastic 
and stratified. 

Keratinizing squamous epithelium 
was present on the medial surface of 
the tympanie membrane in two of the 
four specimens obtained three weeks 
after otic drop application. In one of 
these, hyperplastic epidermal cells 
had penetrated through gaps in the 
disrupted fibrous layer to reach the 
medial side (Fig 5), and in the other, 
epidermis was invading around the 
margin of a tympanic membrane per- 
foration. A perforation also occurred 
in another specimen taken at three 
weeks, but in that case no epidermal 
invasion was seen. 

All four of the three-week speci- 
mens showed dramatic increase in 
thickness of all layers of the tympanic 
membrane, with distortion and dis- 
ruption of the fiber bundles that make 
up the fibrous layer. The hyperplastic 
mucosa on the medial surface was 
found to contain varying numbers of 
columnar and secretory goblet cells. 


COMMENT 

Topical antibiotic preparations are 
known to produce significant inflam- 
matory changes when introduced into 
the middle ears of laboratory ani- 
mals. One of the alterations pro- 
duced by these preparations is tym- 
panic membrane damage, as observed 
in this study following middle ear 
application of Cortisporin Otic Sus- 
pension in the chinchilla. 

A consistent pattern of structural 
changes was found to occur between 
two days and three weeks after 
administration of the otic drops. The 
experimental animals first showed 
complete destruction of the epidermal 
and mucosal layers of the tympanic 
membrane. This was followed by rap- 
id reepithelialization and hyperplasia 
of all three layers of the pars tensa. 
The changes seen up to approximately 
two weeks were strikingly similar to 
those observed by Schmidt et al^ 
after application of local anesthetics 
to the lateral side of the tympanic 
membrane in rats. However, after 
administration of the otic prepara- 
tion, vigorous hyperplasia, epidermal 
invasion, and tympanic membrane 
perforation were noted in specimens 
taken at three weeks. Such changes 
were not observed by Schmidt and 


1010 Arch Otolaryngol Head Neck Surg— Vol 114, Sept 1988 


coworkers, who found that the tym- 
panic membrane was nearly normal 
three weeks after exposure to local 
anesthetics. 

Previous studies performed in our 
laboratory have documented chronic 
middle ear pathology (including effu- 
sion, granulation tissue, and mucosal 
hyperplasia) resulting from applica- 
tion of antibiotic otic drops (Cortispo- 
rin) in experimental animals^^ It 
seems likely that the persistence of 
inflammatory changes in the middle 
ear is an important factor in account- 
ing for the tympanic membrane 
abnormalities seen at three weeks in 
the present study. 

All tympanic membrane specimens 
studied at three weeks showed 
marked hyperplasia of the connective 
tissue of the lamina propria, with 
disruption of the collagen bundles 
that compose the fibrous layer. In 
these specimens, the formation of 
breaks or gaps in the damaged fibrous 
layer was associated with invasion of 
hyperplastic epidermis and develop- 
ment of perforations. At two weeks, 
columns of actively growing epider- 
mal cells were seen to extend into the 
thickened stroma of the tympanic 
membrane and closely approach the 
fibrous layer. However, the epidermis 
reached the medial surface only in 
specimens that showed breaks in the 
fibrous layer, as observed at three 
weeks. 

These alterations of tympanic 
membrane structure, seen in the ani- 
mal model, are in many respects simi- 
lar to pathologic changes of the tym- 
panic membrane described in human 
patients with chronic otitis media. 
Palva and Johnsson’ have, for exam- 
ple, described tympanic membrane 
histopathology in a case of chronic 
otitis media in which there was obvi- 
ous thickening of the lamina propria 
and hyperplasia of the epidermal lay- 
er. In that case, well-developed papil- 
lae of epidermal cells extended deep 
into the thickened tympanic mem- 
brane in both pars flaccida and pars 
tensa. In some areas, the columns of 
hyperplastic epidermis reached, but 
did not penetrate, the collagenous 
fibrous layer, which remained intact. 
Palva and Johnsson’ speculated that 
this type of epidermal papillary 
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ingrowth is likely to play an impor- 
tant role in the genesis of cholesteato- 
ma. This eoncept is supported by a 
previous study from eur laboratory in 
which ingrowth of hyperplastic epi- 
dermis through the structurally 
altered tympanic membrane was 
found to lead to chclesteatoma forma- 
tion in experimental animals. 

In the present study, epidermal 
migration to the medial side of the 
tympanie membrane and formation of 
tympanie membrare perforations oc- 
curred at roughly the same time in 
amimals kept alive for three weeks 
after administratioa of antibiotic otic 
drops. Both processes appeared to be 
associated with disruption of the 
fibrous layer due te rapid growth of 
connective tissue in the lamina pro- 
pria. Further work, utilizing a larger 
series of animals, will be necessary to 
elarify the exact timing and relation- 
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ship of these changes. 

Current evidence suggests that pro- 
pylene glycol contributes significantly 
to the inflammatory properties of the 
otic preparation used in this study. 
Several investigators have demon- 
strated that propylene glycel (which 
is a component of the Cortisporin 
vehicle) is a potent irritant that 
produces severe inflammation when 
introduced into the middle ear cavi- 
ty.^!" Vassalli et al" have provided 
evidence that the concentration of 
propylene glycol in topical antibiotic 
drops influences cholesteatoma devel- 
opment in experimental animals. 
That is, chinchillas given topical 
drops containing higher concentra- 
tions of propylene glycol were re- 
ported to show a higher incidence of 
cholesteatoma formation. I: seems 
clear, therefore, that the specific 
effects of this agent on the tympanic 
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membrane deserve further investiga- 
tion. 

Cortisporin and other topical prep- 
arations of similar composition are 
currently utilized in patients who 
have tympanostomy tubes. In these 
individuals, the otic drops contact not 
only the lateral aspect of the tympan- 
ie membrane but may also enter the 
middle ear cleft and thereby reach the 
medial side cf the drum. This experi- 
mental study demonstrates that such 
preparations can produce dramatic 
alterations of tympanic membrane 
structure in laboratory animals and 
suggests that the use of otic drops 
may contribute to tympanic mem- 
brane complications in patients with 
tympanostomy tubes. These findings 
should add impetus to the search for 
new preparations with appropriate 
antibacterial action that are less toxic 
than those now in use. 


otitis media and chronic middle ear infection. 
Acta Otolaryngol 1984:98:208-220. 

10. Vernon J, Brummett R, Walsh T: The oto- 
toxic potential of propylene glycol in guinea pigs. 
Arch Otolaryngol Head Neck Surg 1978;104:726- 
729. 

11. Morizono T, Paparella MM, Juhn SK: Oto- 
toxicity of propylene glycol in experimental ani- 
mals. Am J Otolaryngol 1980;1:393-399. 

12. Vassalli L, Harris DM, Applebaum EL: 
Inflammatory effects of topical antibiotics sus- 
pensions containing propylene glycol in chinchil- 
la middle ears. Am J Otolaryngol 1988;8:1-5. 


Otic Drops—Masaki et al 1011 


New Microspot Micromanipulator for 


Carbon Dioxide Laser Surgery in 


Otolaryngology 


Early Clinical Results 


Stanley M. Shapshay, MD; Robert A. Wallace; John F. Kveton, MD; 
Roger L. Hybels, MD; R. Kirk Bohigian, MD; Suzanne E. Setzer 


e A new micromanipulator with micro- 
spot capability has been developed for 
carbon dioxide laser surgery in otolaryn- 
gology. The instrument features new 
infrared optics, which provide smaller 
laser spot sizes than those achievable 
with conventional micromanipulators (300 
pm using a 400-mm operating microscope 
lens). The conventional red helium-neon 
aiming laser is replaced with a nonlaser 
fiberoptic image, and a power defocus 
control on the joystick manipulator elimi- 
nates external defocus controls. Less sur- 
rounding tissue trauma occurs with this 
new instrument by using a higher power 
density with average power settings of 1 
to 2 W for cutting and ablation of tissue. 
Eight patients with benign laryngeal dis- 
ease and one patient with dysplastic 
changes of the vocal cord were treated 
successfully without complications. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1012-1015) 
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A new microspot micromanipula- 
tor, a modified version of the 
original model devised by Strong and 
Jako! during the early 1970s, has been 
developed to improve precision in 
microendoscopic surgery. Early clini- 
cal results after the use o? this new 
instrument in nine patients treated at 
the Lahey Clinic Medical Center, Bur- 
lington, Mass, since September 1986 
are presented. 

Special features of this new instru- 
ment include new infrared optics that 
provide a smaller laser spet size and 
replacement of the red helium-neon 
aiming laser with a green fiberoptic 
image for aiming. Currently available 
micromanipulators for carbon dioxide 
laser surgery have laser impact spot 
sizes varying from 0.8 to 1.2 mm, 
requiring wattages from 8 to 10 W in 
microlaryngoscopy. This spot size is 
an improvement on the original 2-mm 
spot size used by early investigators in 
otolaryngology but is still frequently 
too large for pediatric laryngology 
and precise removal of benign tumors 
in general. The laser spot impact size 
can be changed with a power focus- 
defocus control on the joystick, pro- 
viding a range from 0.3 to 3 mm in 
diameter (with a 400-mm lens on the 
operating microscope). 

Despite the known advantages of 
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argon laser stapedotomy,? use of the 
carbon dioxide laser has been discour- 
aged because of thermal damage to 
the underlying membranous structure 
in the vestibule of cats after carbon 
dioxide radiation of the footplate. In 
addition, the articulated arm, neces- 
sary for present applications of the 
carbon dioxide laser in laryngology, 
commonly has a coincidence and mis- 
alignment problem with the helium- 
neon aiming light. 

The accepted form of treatment of 
polypoid degeneration of the vocal 
cords, also referred to as Reinke's 
space edema, for many years has been 
surgical, using the vocal cord strip- 
ping technique with either conven- 
tional microlaryngeal instruments or 
with the carbon dioxide laser. The 
carbon dioxide laser has also been 
used to excise or ablate polypoid 
changes, leaving raw edges of both 
vocal cords to heal by second inten- 
tion.*5 A technique described by Hira- 
nos uses an incisional and microflap 
method to evacuate the polypoid 
changes of the vocal cord rather than 
complete ablation of the tissue. This 
method of treatment was proposed 
because the traditional methods of 
stripping or ablation resulted in less 
than satisfactory and unpredictable 
results in the majority of patients. 
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Many patients treated with a conven- 
tional technique, despite the use of 
postoperative vocal therapy, had a 
less than desirable voice. A technique 
using Hirano’s vocal mucosa flap and 
suctioning procedure, as well as trim- 
ming the excess vocal cord mucosa 
and microwelding closure of the inci- 
sion was used in our study. The ratio- 
nale was to close the incision after 
evacuation of the polypoid myxoma- 
tous ehange to avoid postoperative 
granulation tissue and scarring. A 
widely held belief is that vocal cord 
scarring occurring after zhe stripping 
technique, as seen on stroboscopy 
with adherence of the mucosa to the 
muscularis layer, was responsible for 
the poor vocal characteristics after 
operation. 

Experimental stapedotomy on the 
cat model was performed using the 
microspot micromanipulator with a 
250-mm lens on the microscope. A 
100-um  (0.1-mm) spot size was 
achieved that enabled the otologic 
surgeon to be extremely precise in the 
fenestration of the stapes footplate. 
The microspot micromanipulator was 
applied in otologic procedures to 
determine the possibility of reducing 
thermal effects on the inner ear dur- 
ing fenestration of the cat footplate. 
Thermal effeets were monitored by a 
thermocouple probe after appropriate 
power settings were determined for 
the fenestration. 


MATERIALS AND METHODS 
Instrument Design 


Modifications of the original stereo laser 
endoscope (American Optical [Reichert, 
Fiber Optics, Southbridge, Mass, Brede- 
meier HC-Stereo Laser Endoscope, US 
Patent 3796 220, 1972; issued 1974.]) includ- 
ed changes in the infrared optics that focus 
the carbon dioxide laser beam and the 
steering mirror that moves the beam with- 
in the operative field. This new optical 
system was designed for ar articulated 
arm-mirror system (typical of the Merri- 
mack Cooper 800 Series lasers [Cooper 
LaserSonics Inc, Santa Clara, Calif]). The 
instrument produces a calculated focal 
range of 224 to 465 mm measured from the 
final lens (using a Zeiss operating micro- 
scope [Carl Zeiss Inc, Oberkochen, West 
Germany ]). The calculated spot sizes with- 
in these two extremes of focus are 105 and 
294 um, respectively. A new focus setting 
must be determined for each microscope or 
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Fig 1.—Microspot micromanipulator (Cooper 
LaserSonics, Inc, Santa Clara, Calif). Advan- 
tages include small spot sizes, virtual nonlaser 
aiming light, and power defocus control on 
joystick (from Shapshay et al’). 


mounting used because slightly different 
calculated spot sizes will result. The power 
density (watts per square centimeter) at 
any given power level is about ten times 
higher than conventional instruments 
because the spot sizes are one third the 
diameter. With a microscope working dis- 
tance of 400 mm, 1 W of delivered carbon 
dioxide laser energy was used routinely to 
incise the vocal cord mucosa with an inci- 
sion approximately 300 um wide. A large 
aperture see-through steering mirror 
achieves small spot sizes without altering 
or obstructing the surgeon’s field of view. 

Another special feature of the nonlaser 
aiming system is a green fiberoptic lens 
assembly that avoids the coincidence and 
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Fig 2.— Calculated spot diameters vs micro- 
scope focal length (200 to 400 mm) using 
microspot micromanipulator. 


tissue glare problems associated with the 
helium-neon laser light. Adjustable screws 
on the micromanipulator permit the sur- 
geon to control the aiming light, which is 
aligned before laser use. The aiming light 
forms a virtual image, appearing to origi- 
nate on or from the focal plane of the 
microscope and does not project on the 
tissue or within the surgical field. A power 
defocus control on the joystick simplifies 
laser spot defocus (Fig 1). This defocus 
mechanism is powered by the laser purge 
gas supply, and the degree of focus change 
is preset on the five-position defocus wheel 
on the front of the unit. A complete 
description of this mechanism was pre- 
sented in a previous report.' 

Setting up and focusing the operating 
microscope’s micromanipulator system 
must be precise, especially at lower work- 
ing magnifications where the microscope's 
large depth of field can disguise minor 
out-of-focus conditions, seriously affecting 
the laser burn diameters. A comparison of 
the standard micromanipulator with that 
of the microspot system using different 
operating microscope working distances is 
seen in Fig 2. 


Surgical Technique 


Eight patients with various types of 
benign vocal cord conditions and one 
patient with early dysplasia of the vocal 
cords were treated with the new microspot 
micromanipulator using an operating 
microscope with a 400-mm lens (Table). 
Seven patients had polypoid degeneration 
of the vocal cords (Reinke’s space edema), 
one patient had a benign vocal cord polyp, 
and another patient had dysplastic 
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changes of the vocal cord lining. Patients 
with bilateral vocal cord polypoid changes 
were treated with a modified Hirano 
microflap technique (Fig 3). Vocal cord 
polypoid change was extracted with micro- 











No. of Days 
No. of Vocal for Recovery 
Patients Function of Voice 





Diagnosis 










Polypoid degeneration (Reinke's suction after an incision was made on the 
space edema) 7 Excellent, 6; good, 1 3-5 : 
superior aspect of the mucosa of the vocal 
Vocal cord polyp 1 Excellent 3 : 
cord. A microflap was developed, and fre- 
Vocal cord dysplasia 1 Good 5 


quently microlaryngeal probes were used 
to free loculi of this gluelike myxomatous 
change without traumatizing or exposing 
the vocalis muscle. The microflap was 
trimmed so that an excessive amount of 
mucosa could be removed, usually with 
upcutting microscissors. The mucosal 
edges of the vocal cord were then coapted 
using a microlaryngeal probe or occasion- 
ally a fine-cup forceps. The laser power 
was lowered to milliwattage, usually at a 
level of 500 to 750 mW, with the same 
300-um diameter impact spot size (Fig 4). 
Occasionally, the spot size was increased 
using the power defocus during the weld- 
ing technique to produce a spot size of 0.6 
mm. Care was taken not to create charring 
of the mucosal edges. Patients with dis- 
crete vocal cord polyp and dysplastic 
changes were treated with a precise exci- 
sional technique, again using the micro- 
spot size with occasional power defocus for 
hemostasis. An average power level of 1 to 
2 W was used for these two procedures. 


Laboratory Study 


Animal studies were performed on the 
cat model with the 250-mm lens on the 
microscope for experimental stapedotomy. 
A 100-um (0.1-mm) spot size was achieved, 


Fig 3.—Surgical technique for treatment of patient with polypoid vocal cord degeneration. and fenestration of the 80-um thick foot- 





A, Laser incision on superior edge of left vocal cord. B, Microsuction removal of polypoid material. plate occurred with one pulse of the carbon 
C, Microprobe breaking up loculi of thick secretions. D, Trimming of excessive or redundant vocal dioxide laser at 1/20 s with 900-mW power 
cord mucosa with microscissors. E, Spot microwelding of mucosal edges using 750 mW. after conventional exposure of the oval 


Fig 4.—Left, Bilateral vocal cord polypoid changes or Reinke’s space edema. Right, Postoperative view 
after microspot laser incision, evacuation of polypoid changes and microwelding of mucosal edges. Note 
lack of appreciable vocal cord swelling. 
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window. Nc thermal change occurred in 
the perilymohatc fluid in the vestibule as 
measured >y a thermocouple placed 
throughtheround windew. The same beam 
size was used on a human cadaver foot- 
plate, whichamessured 100 um in thickness, 
creating a 30-um diameter hole. Further 
work is now umler way to evaluate the 
histologic effects of laser penetration on 
membranous structures of the cat vesti- 
bule. 


RESULTS 


Patients treated with the new 
micromanioulator healed rapidly with 
no complications. The average time 
for return of woice was three to five 
days. Clinieal sabjective improvement 
of the voice cecurred in about ten 
days. A prespective study is planned 
with preoperative voice recordings, 
stroboseopr, amd video laryngoscopy 
as well zs postaperative recording and 
repeatec photegraphic and strobo- 
scopic doeumertatior. Results in the 
two patien:s treated for vocal cord 
polyps and dysplastie changes were 
also excellent. 


COMMENT 


Although lasers have been available 
for many years and refinements have 
oceurred in ther construction, name- 
ly, in the size of the laser system and 
to some extent in micromanipulators 
as well, few important changes have 
been made ever the past five years in 
basic delivery systems. The carbon 
dioxide laser is still considered to 
have the most precise laser wave- 
length fer saft-fissue interaction, and 
the micromanipalater delivery system 
is the best way to use the laser. To 
increase precision in microlaryngos- 
copy, a new mieromanipulator system 
was developed with a beam delivery 
spot size of 300 um with the use of a 
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400-mm lens on the operating micro- 
scope. The advantages of this new 
system are the ability to reduce sur- 
rounding tissue trauma by using a 
higher power density for cutting and 
ablating tissue and a 1- to 2-W power 
level in place of the commorly used 7 
to 10 W of power for laryngeal proce- 
dures. This opens a new laser power 
spectrum in the 2 W to milliwatt 
range for precise cutting and for weld- 
ing techniques. Although the latter 
technique needs to be substantiated 
by careful histologic documentation, 
the concept is sound, ie, closure of 
incisions for controlled wound heal- 
ing. As judged from this pilot study of 
a small nonrandomized series of 
patients, wound healing has been 
excellent, and the vocal funetion has 
been better than with traditional 
techniques of treatment. 

Yates and Dedo? described the use 
of the carbon dioxide laser for enucle- 
ation of areas of polypoid vecal cord 
change using standard micramanipu- 
lation systems and permitting the 
microflap to adhere without suturing. 
A comparison of surgical techniques 
was made by Lumpkin et a® in the 
treatment of laryngeal polypoid 
degeneration. The duration of postop- 
erative dysphonia was longest with 
the laser technique and shortest with 
Hirano’s suction technique.” Vocal 
cord stripping has been associated 
with scarring and _less-than-ideal 
results in the quality of the voice?” 
Duncavage et al described use of a 
microtrapdoor technique for the man- 
agement of patients with laryngeal 
stenosis based on the earlier work of 
Yates and Dedo* and found improve- 
ment in the healing and functional 
results when the carbon dioxide laser 
was used. It was again commented 
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that welding of the flap back into 
place was not necessary because of the 
natural adherence of the flap to 
underlying tissue. The laser impact 
Spot size was not recorded in the 
treatment technique." 

The microspot micromanipulator 
seems to enhance surgical precision in 
fenestration of the stapes footplate 
and reduces the amount of thermal 
energy delivered to the vestibule. His- 
tologic confirmation of these effects is 
now in progress. 


CONCLUSIONS 


A new microspot micromanipulator 
developed for otolaryngology provides 
the clinician with unprecedented pre- 
cision in the application of the carbon 
dioxide laser, particularly in laryngol- 
ogy. An impact spot size of 300 um, 
when the 400-mm lens is used on the 
operating microscope, provides pre- 
cise cutting and ablation of tissue and 
enables the clinician to reduce the 
power setting by one third. Increased 
precision in microlaryngoscopy with 
the carbon dioxide laser is valuable in 
both pediatrie laryngology as well as 
in adult patient, with the best possible 
vocal results. A virtual image-aiming 
light eliminates coincidence problems 
with the helium-neon aiming beam 
and glare effect on tissue. A carefully 
controlled prospective study of pa- 
tients treated with the microtrapdoor 
approach and welding technique will 
be necessary to prove the effective- 
ness of this procedure. Additional 
basic research is necessary to define 
the otologic applications of the micro- 
spot micromanipulator. 


Figure 3 is reproduced with permission from 
the Lahey Clinic, Burlingten, Mass. 
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Clinical Notes 


New Concept in Microtia Repair 


Robert O. Ruder, MD 


e Reconstruction of the severely 
deformed external ear has been a frus- 
trating experience for many patients and 
surgeons alike. Until recently, children 
with microtia (1:10 000 births) have been 
subjected to multiple procedures with fre- 
quently ungratifying results. Because of 
the rarity of this deformity, most surgeons 
have had little personal experience with 
the common problems encountered in 
microtia reconstruction. The problems of 
(1) proper location of the reconstructed 
ear, (2) size and shape, and (3) durability 
of the implanted graft can be prevented 
by adherence to newer principles and 
techniques. When the four-stage recon- 
struction is begun at 5 years of age, an 
adequate and durable costal cartilage 
framework can be sculptured and 
implanted. Over the past four years, the 
use of these principles and techniques in 
13 patients has resulted in gratifying re- 
sults. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1016-1019) 
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nee of the congenitally severely 
deformed auricle has attracted 
little attention in otolaryngologic lit- 
erature. This rare deformity, occur- 
ring in the first trimester of pregnan- 
cy, has perplexed and frustrated 
surgeons and patients. Heredity or 
environmental factors interfering in 
the normal development of the six 
hillocks of the first and second bran- 
chial arches result in a wide range of 
external ear deformities. The tempo- 
ral association with other developing 
organ systems leaves more than 50% 
of these patients with other congeni- 
tal anomalies. However, less than 
15% of these patients have a family 
history of ear anomalies or have a 
recognized congenital syndrome. 
Prior difficulties with improper size, 
position, configuration, and durability 
of the reconstructed auricle can be 
improved with newer principles and 
surgical techniques. 


AGE 


The external ear attains its adult loca- 
tion and configuration by the 16th intra- 
uterine week (Fig 1). However, the adult 
size is not reached until 8 or 9 years of 
age. By the sixth year of age, many 
children with microtia begin experiencing 
considerably more emotional distress from 
their external deformity than from their 
unilateral hearing loss. By the fifth year of 
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age, the chest wall is usually large enough 
to remove an autogenous costal cartilage 
graft without leaving a functional or 
noticeable cosmetic deformity. It is essen- 
tial to place the cartilage graft in a virgin, 
nonscarred, well-vascularized skin pocket 
before any temporal bone reconstruction is 
begun. 


PREOPERATIVE CONSULTATION 


Both the parents and child are evaluated 
for this four-stage procedure spaced at 
three-month intervals. Reconstruction of 
any deformed ear with a vertical height of 
15 mm less than the opposite normal ear 
will require augmentation with either skin, 
cartilage, or pedicle flaps. Normal facial 
landmarks from the opposite side are 
drawn on clear x-ray film (Fig 2). Dis- 
tances from the normal ear to the brow, 
nasal ala, and to the corner of the mouth 
are marked to ensure proper positioning, 
size, and configuration of the microtia 
reconstruction. A second x-ray template 
(Fig 3) is traced slightly smaller than the 
normal auricle to allow for thickness of the 
skin covering the cartilage graft. 


OPERATIVE TECHNIQUE 
Placement of a Sculptured Rib Graft 


A costal rib graft (Fig 4) is taken from 
the opposite side of the anterior chest 
because of its better configuration con- 
forming to the sculptured auricle. An inci- 
sion 2 cm above and parallel to the border 
of the ninth rib is made, the muscles are 
dissected, and an extraperichondrial en 
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Fig 1.—Auricle develops from six hillocks of first and second branchial arches. Adult 
configuration is eompiete by end of 14th week. 
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Fig 3. — Second x-ray template is traced slightly smaller than normal auricle to allow forthickness 
of skin covering cartilaee graft. 
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Fig 2.—Distances from normal ear to brow, 
nasal ala, and corner of mouth are drawn on 
clear x-ray film. 


bloc cartilage graft slightly larger than the 
x-ray template is taken (Fig 5). It is essen- 
tial to leave as much intact perichondrium 
as possible to prevent postoperative reab- 
sorption and infection. Three pieces of 
cartilage are used to create a three-tiered 
auricle (Fig 6). The cartilage for the helical 
rim must extend 1 em beyond the base 
anteriorly to create a crus helix and reach 
the level of the antitragus to simulate a 
cauda helix inferiorly. The scapha and 
fossa triangularis are excavated with carv- 
ing tools to enhance definition. A third 
piece of crescent-shaped cartilage is 
sutured to the inferior surface to augment 
projection from the mastoid. This three- 
tiered technique with sculptured sections 
is far superior to the previously utilized 
expansile and monoblock cartilage tem- 
plates.** 

An incision is then made anterior to the 
microtic remnant and any remaining carti- 
lage in the nubbin is removed to improve 
skin-to-cartilage coaptation. A delicate 
subdermal pocket is undermined without 
using vasoconstrictors to better evaluate 
vascularity and tension of the skin. After 
the graft is inserted, continuous suction 
drainage is placed and the incision is 
closed (Fig 7). The newly created auricular 
convolutions are packed with petrolatum 
gauze and covered with mastoid dressings. 
Antibiotics are given for one week until the 
dressings and sutures are removed. 


Reconstruction of the Lobule 


Three months later, the inferior fibro- 
adipose remnant is transposed inte a lob- 
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Fig 4.— Cartilage rib graft is taken from opposite side of anterior chest 


wall. 





Fig 6.— Three-tiered graft is sculptured to 
enhance definition. 


ule (Fig 8). An inferiorly based flap is 
rotated onto the distal end of the cartilage 
graft. Skin is removed with care to pre- 
serve subcutaneous tissue coverage, avoid- 
ing exposure of the underlying bare carti- 
lage. The lobular flap is further sculptured 
and sutured into place. Remaining exces- 
sive tissue is then excised. 
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Fig 7.—After graft is inserted, continuous 
suction drainage enhances skin-to-cartilage 
coaptation. 


Conchal Excavation and Tragus 
Reconstruction 


At this stage there still is considerable 
asymmetry between protrusion of the flat- 
tened reconstructed ear and the opposite 
normal pinna. À composite skin cartilage 
graft (1 X 2 cm) is taken from the anterior 


Arch Otolaryngol Head Neck Surg— Vol 114, Sept 1988 








Fig 5.—Intercostal muscles are dissected from rib graft, leaving as 
much intact perichondrium as possible. 





Fig 8.—Inferior fibroadipose remnant is trans- 
posed into lobule. 


surface of the cavum concha of the normal 
auricle. A defatted, circular, full-thickness, 
25-mm-diameter skin graft is removed 
from the posterior surface. Closure of 
these defects will lessen the relative exces- 
sive protrusion of this normal side. 

An incision is made in the microtic ear 
and placed precisely at the posterior mar- 
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Fig 9.—Ant*rior skin. composite cartilage 
graft, and skimgraft are folded in accordionlike 
fashion to create pseudo-canal and tragus. 








| 
Fig 10.—Auricle is elevated by advancing 
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postauricular scalp anteriorly and placement 
of skin graft. 


Fig 11.—Pr=operative (left) and postoperative (right) results after four-stage reconstruction. 


gin of the proxoscd tragus. After the ante- 
rior skin is e evated, the crescent-shaped 
composite arricular cartilage graft is 
sutured to tl undersurface cf this skin 
flap. The fvil-thickness skin graft is 
affixed to the -omposite graft. These three 
pieces (anter; skin, composite cartilage 
graft, and fwl-thickness skin graft) are 
folded in an a-eordionlike fashion with the 
supperting compesite graft on the under- 
surface of the-skin flap, and the skin graft 
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is affixed to the base of the cartilage graft. 
A petrolatum dressing (Xeroform stent) is 
placed and left for one week to prevent 
blunting of the newly formed eanal and 
tragus (Fig 9). 


Elevation of the Auricle and 
Removal of Low-Lying Hairline 


Adequate projdetion of the auricle has 
usually been accomplished in the initial 
procedures by exaggeration of the helical 
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rim, placement of a crescent piece of carti- 
lage beneath the template, and relative 
flattening of the normal ear. 

However, patients occasionally desire a 
postauricular sulcus for their glasses. 
Implantable hearing aids, ideal for 
patients with aural atresia, should be 
inserted before any elevation is censidered. 
The sulcus is created with a full-thickness 
skin graft from the buttocks, after advanc- 
ing the postauricular scalp anteriorly. It is 
essential to avoid radical elevation of the 
cartilage graft that may compromise its 
circulation (Fig 10). 

Low-lying hairlined skin is ro longer 
excised and replaced with skin grafts" but 
is depilated by electrolysis (Fig 11). 


COMMENT 


Children with unilateral microtia 
and canal atresia suffer more from 
psychologic effects of the auricular 
deformity than from their urilateral 
hearing loss. External ear recenstruc- 
tion should be completed before any 
temporal bcne surgery is begun, to 
ensure a nonscarred, well-vascular- 
ized pocket for the costal cartilage 
graft. Exaggeration of the helical rim, 
formation of a three-layered autoge- 
nous graft, and composite grafting 
from the opposite ear improves defini- 
tion and highlights projection. Close 
communication between the facial 
surgeon and otologist is essential to 
improve this multifaceted problem. 
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Temporal Bone Histopathologic 


Findings in Drowning Victims 


Russell D. Robbins; H. K. Chandra Sekhar, MD; Veronica Siverls, MS 


e The human temporal bones of five 
drowning victims, the largest such series, 
to our knowledge, were evaluated to 
determine what histopathologic changes 
occurred. Thickening of the periosteal 
epithelium, especially on the surgical 
dome of the otic capsule, was evident in 
all cases. There was also hemorrhage in 
the middle ear cavity in four of the cases. 
in the fifth case, a cholesteatoma and 
ruptured tympanic membrane were ob- 
served, but there was no evidence of 
hemorrhage. It is proposed that an intact 
tympanic membrane is needed to create 
sufficient negative pressure in the middle 
ear cavity to cause rupture of the blood 
vessels and hemorrhage. Such bleeding is 
indicative of drowning when the tympanic 
membrane is intact. 

(Arch Otolaryngol Head Neck Surg 
1988; 114: 1020-1023) 


amage to the ear as a result of 
diving or drowning can be quite 
severe. There have been many reports 
on barotrauma and its effects on the 
middle and inner ear, especially with 
regard to the round and oval window 
membranes.? The sequelae of near 
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drowning are virtually identical, irre- 
spective of whether the immersion 
was in fresh or salt water.‘ However, 
there is very little information avail- 
able on the histopathologic changes 
that occur in the temporal bone due to 
drowning (we found only three cases 
in the literature)? There is no single 
sign, test, or group of findings that 
proves drowning as the cause of 
death.* However, we feel that hemor- 
rhage in the middle ear cavity is 
strong supporting evidence. This 
report describes the histopathologic 
findings in five drowning cases, the 
largest such series, to our knowl- 
edge. 


MATERIALS AND METHODS 


The bone specimens in all five cases 
came from the collection in the Temporal 
Bone Research Laboratory of the Depart- 
ment of Otolaryngology at New York Uni- 
versity Medical Center. The specimens 
were received between 1963 and 1968. The 
bones were preserved in 37% formalde- 
hyde solution, decalcified in 1% nitric acid, 
embedded in 10% parlodion, and cut into 
20- to 24-um sections. Every tenth section 
was stained with either hematoxylin and 
phloxine or Mallory's trichrome stain and 
a green counterstain. 


REPORT OF CASES 


CASE 1.—The specimen came from an 
unidentified subject who drowned. Due to 
processing difficulties, the right temporal 
bone was discarded. 

The left temporal bone contained red 
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and white blood cells in the external audi- 
tory meatus. The tympanic membrane was 
intact. The middle ear cavity contained red 
blood cells and neutrophils from the attic 
to the hypotympanum. The pneumatic air 
spaces of the mastoid also contained hem- 
orrhagic material. The round window 
niche had a thickened periosteum and was 
filled with an eosinophilic precipitate. The 
round window membrane was intact. The 
sinus tympani contained blood. The ossi- 
cles were present and normal (Fig 1). The 
facial nerve was present and without 
pathology. The eustachian tube contained 
red blood cells and neutrophils in its open- 
ing to the middle ear cavity. The otic 
capsule had a thickened periosteal mucosal 
lining. The epithelial layer of the perioste- 
al mucosa was intact. The promontory 
showed a slightly thickened mucosal lin- 
ing, with hyperemia in the stromal blood 
vessels (Fig 2). There were a few scattered 
red blood cells in the perilymphatic portion 
of the vestibule. The remainder of the 
vestibule was normal. The cochlea showed 
collapsed tectorial and Reissner's mem- 
branes. The basilar membrane was nor- 
mal. There were signs of atrophy in the 
spiral ligament. Gross hemorrhage was 
observed within the cochlear aqueduct (Fig 
3). There was evidence of hyperemia in the 
blood vessels of the internal auditory 
meatus. 

CASE 2.— The specimen was from a 69- 
year-old man with a parkinsonian syn- 
drome, emphysema, and heart disease. He 
was found in his basement lying in a prone 
position in 20 to 30 cm of water under a 
leaky pipe. At autopsy, there was no evi- 
dence of trauma to the head region. There 
was no noticeable pathology in the exter- 
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Fig 1.—Case 1, left ear. Hemorrhage in middle ear cavity, pneumatic 
air cells, malleus (M), facial recess (FR), sinus tympani (ST), round 
window niche (RWN), incus (I), stapes (S), and cochlea (Co) (X 1). 
Inset, Thicker=d periosteum (arrow) of M (X4) (Mallory’s trichrome 
stain, green c»unterstain). 


Fig 4.—Case 3, left ear. Thickened periosteum of otic capsule (OC). 
Inset, Normal periosteum for comparison (hematoxylin and phloxine, 
X 10). 





Fig 5.— Case 5, right ear. Bony resorption in middle ear cavity due to 
cholesteatomas (arrows). Note absence of hemorrhage. K indicates 
keratoma; G, genu of facial nerve; V, vestibule; Co, cochlea; and IAM, 


Fig 2.—Case 1, left ear. Section through thickened periosteum of 
Promontory (P of otic capsule. Hyperemia of submucosal blood 
vessels and íre» blood in middle ear cavity (Mallory's trichrome stain, 


green counters-ain, X 10). 


Fig 3.— Case left ear. Basal coil of cochlea (Co) with cochlear 


aqueduct (CoA; and round window niche (RWN) (X2.5). Inset, Higher 
magnification c CoA (X4). Arrows indicate hemorrhage (Mallory's 
trichrome stain, green counterstain). 
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internal auditory meatus (hematoxylin and phioxine, X0.5). 


Fig 6.—Case 5, left ear. Perforation (P) of tympanic membrane due to 
cholesteatoma. Arrows indicate bony resorption of stapes. TT indicates 
tensor tympani; FN, facial nerve; V, vestibule; and Co, cochlea 
(hematoxylin and phloxine, 0.5). 
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nal auditory meatus of the right temporal 
bone, and the tympanic membrane was 
intact. The middle ear cleft contained both 
red blood cells and neutrophils in the attie, 
mastoid air cells, antrum, and opening of 
the eustachian tube. The ossicles were nor- 
mal. The facial nerve was without patholo- 
gy. The otic capsule had a thickened perio- 
steal mucosa; however, there were no signs 
of hemorrhage. The vestibule was normal. 
The cochlea was normal, except for Reissn- 
er’s membrane, which was slightly wrin- 
kled in the middle and basilar coils. There 
was atrophy of the spiral ligament. Neu- 
trophils were present in the internal audi- 
tory meatus. 

The histopathologic findings in the left 
temporal bone were similar to those in the 
right side. Hemorrhage was seen in the 
middle ear cavity and in the round window 
niche. The internal auditory meatus also 
contained blood. There was no pathology in 
the remainder of the inner ear stuctures. 

Case 3.—The specimen was from a 5- 
year-old boy who was pushed into a river 
while playing ball. He was asphyxiated by 
drowning. Froth was found in the mouth, 
tracheobronchial tree, and nose. At autop- 
sy, there was no evidence of trauma to the 
head and neck, but there was some peeling 
of the skin at the right ear lobe over a 
1-cm-diameter area. The skull bones were 
intact. 

The right temporal bone had a clean 
external auditory meatus. There were red 
blood cells in the anterior tympanum, just 
beneath the intact tympanic membrane. In 
the middle ear, hemorrhage was evident in 
the attic, antrum, and opening of the 
eustachian tube. There was periosteal 
thickening of the ossicles and mastoid air 
cells. All three ossicles were present and 
embedded in free blood. The facial nerve 
was normal. The otic capsule had a thick- 
ened periosteum, and the epithelial layer 
on the middle ear surface was intact. There 
was a moderate amount of hemorrhage in 
the submucosal layer (Fig 4). The inner ear 
was normal and well preserved. No pathol- 
ogy was noted. The left temporal bone was 
similar to the right. 

Case 4.—The specimen was from a 63- 
year-old man who accidentally backed his 
automobile off a pier and drowned. The 
medical examiner’s report stated that 
there was no evidence of fracture of the 
skull or of epidural, subdural, or subarach- 
noidal hemorrhage. 

The right temporal bone had an intact 
tympanic membrane and a clean external 
auditory meatus. There was hemorrhage in 
the middle ear cavity on the surface of the 
tympanic membrane, near the malleus, 
incus, pneumatic spaces, facial recess, and 
opening of the eustachian tube. The ossi- 
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cles were normal in appearance. The facial 
nerve was dehiscent in the tympanic por- 
tion of the fallopian canal. Hemorrhage 
was seen next to the nerve in this region. 
There was thickening of the otic capsule’s 
periosteum, and a moderate amount of 
hemorrhage was evident in the submucosal 
layer. The inner ear was normal. The tym- 
panic membrane in the left ear was also 
intact, and there were no signs of hemor- 
rhage in the external auditory meatus. The 
middle ear cavity contained red blood cells, 
neutrophils, and an eosinophilic precipi- 
tate in the attic, abutting the ossicles, and 
in the opening of the eustachian tube. 
There was free blood along the course of 
the facial nerve in the fallopian canal. 
Examination of the periosteum of the otic 
capsule revealed an intact epithelium, 
thickened mucosa, and gross hemorrhage 
in the submucosal layer. There was an 
eosinophilic precipitate seen in the endo- 
lymph of the lateral semicircular canal. 
There were a few red blood cells in the 
scala media of the cochlea. The remainder 
of the structures of the inner ear were 
normal. 

Case 5.— The last specimen was from a 
63-year-old man who committed suicide by 
diving off a ferry boat. His body was found 
by the Harbor Patrol in New York's Lower 
Bay. He had a brain ethanol level of 
0.185%. The medical examiner’s report 
stated that there were abrasions over the 
right temporal and zygomatic areas. The 
right ear drum was strongly retracted, 
with a perforation in the membrana flacci- 
da. Cholesteatoma was noted near the 
superior semicircular canal. On the left 
side, there was a strongly retracted tym- 
panic membrane with a marginal perfora- 
tion. 

The right temporal bone contained kera- 
tinous debris, with squamous epithelium in 
the external auditory meatus. The tympan- 
ic membrane was not intact, and groups of 
neutrophils lay nearby. A cholesteatoma 
sac protruded into the middle ear cavity. 
Cholesterol granules were seen in the mas- 
toid region of the temporal bone (Fig 5). 
The entire middle ear cavity, especially the 
areas of the sinus tympani, had vast 
regions of bony resorption and erosion. The 
mastoid cells were sclerotic and contained 
eosinophilic exudate and neutrophils. The 
round window membrane was thickened, 
and there was debris in the round window 
niche. The walls of the eustachian tube had 
undergone resorption at the periosteum, 
and an exudate was present. The ossicles 
were present but showed signs of bony 
erosion and resorption. The body of the 
incus had collapsed so that it lay under- 
neath the tympanic membrane. The stapes 
superstructure had undergone complete 
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resorption. Connective tissue replaced the 
stapedius muscle and tendon. The facial 
nerve was dehiscent in its tympanic and 
pyramidal portions. The otic capsule had 
undergone complete bony resorption in the 
promontory and surgical dome. In the ves- 
tibule, microscopic examination showed 
blood in the dilated endolymphatic duct. 
There was blood in the scala media and 
scala tympani of the cochlea. The tectorial 
and Reissner's membranes had collapsed. 
The basilar membrane was normal. The 
spiral ligament showed signs of being atro- 
phied. The internal auditory meatus con- 
tained blood. 

The left temporal bone had similar find- 
ings, with keratinous debris in the external 
auditory meatus. There was a cholesteato- 
ma sac in the middle ear cavity (Fig 6). 
There were keratinous debris, cholesterol 
crystals, and fibroblasts in the attic and 
tympanic and hypotympanic regions. 
There was also evidence of bony resorption 
and erosion. The pyramidal process had 
undergone deformation, creating an en- 
larged sinus tympani. There were neutro- 
phils and an eosinophilic precipitate in the 
round window niche and in the opening of 
the eustachian tube. The ossieles were 
present and showed signs of bony resorp- 
tion. The footplate of the stapes was par- 
tially resorbed, but there was no evidence 
of fixation. The tensor tympani tendon and 
stapedius tendon were both present and 
appeared to be normal. The faeial nerve 
was dehiscent in its tympanic segment. 
The otic capsule showed periosteal thick- 
ening, as well as regions of bony erosion 
and resorption. A slight amount of eosino- 
philic precipitate was seen in the endo- 
lymph of the superior semicircular canal. 
The remainder of the vestibule was with- 
out pathology. The cochlea had normal 
Reissner’s, tectorial, and basilar mem- 
branes. The spiral ligament showed signs 
of being atrophied. The internal auditory 
meatus and cochlea did not contain blood. 

COMMENT 

There are two plausible theories 
about the mechanisms that cause 
middle ear hemorrhage in cases of 
drowning. In this series of five such 
cases, all temporal bone specimens 
demonstrated periosteal swelling of 
various degrees, with intact round and 
oval window membranes. There was 
recent hemorrhage in the middle ear 
cavity in four of the five temporal 
bones that had an intact tympanic 
membrane. Barotrauma resulting in 
middle ear hemorrhage is a frequent- 
ly reported complication in airplane 
pilots and scuba divers.?? This phe- 
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nomenon is called middle ear 
squeeze'-" and usualy occurs during 
descent, due to a failure to equalize 
pressure between the middle ear cavi- 
ty ane the ambient eavironment. The 
tympanic membrane is the only dis- 
tensible part, and theeustachian tube 
is the only avenue for gas venting." If 
air cannet enter the middle ear during 
descent, tae tympanic membrane 
bulges inward. As the descent contin- 
ues, it becemes increasingly difficult 
to equalize the pressure through the 
eustachian tube. At this point, the 
eustachian cube may lock, preventing 
compensation. ^? Micdle ear hemor- 
rhage occurs when the pressure gradi- 
ent is greater than 9€ mm Hg, which 
can occur ia as little as 1.2 m of salt 
water. The »ressure within the middle 
ear cavity leads to rupture of the walls 
of the smal vessels, end hemorrhage 
results.” The presence of blood in the 
middle ear -avity ir four of these five 
drowning cases confirms the findings 
reported in other studies.‘*'* Middle 
ear hemorraage can cecur in as little 
water as that in a bathtub“! or, as in 
case 2, in 20-em of water. The depth of 
water may explain why there was less 
free bloed in the tympanomastoid 
space im case 2 thar there was in the 
other three -ases that had intact tym- 
panic membranes. 
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Rupture of the tympanic membrane 
is a contraindication for scuba diving, 
since cold water may freely enter the 
middle ear cavity, creating a risk for 
calorically induced vertigo.!* This 
can in turn lead to life-threatening 
disorientation under water, since the 
diver may not be able to determine the 
location of the surface. In case 5, both 
tympanic membranes were perforated 
and encrusted with cholesteatomas. 
However, no middle ear hemorrhage 
was observed. This may be due to the 
fact that the ruptured tympanic mem- 
brane prevented a buildup of suffi- 
cient negative pressure. If the eusta- 
chian tube is patent but has a rup- 
tured tympanic membrane, then 
water entering the middle ear can exit 
without difficulty, and no hemorrhage 
results. 

A second explanation found in the 
limited amount of literature***® sug- 
gests that middle ear hemorrhage in 
drowning is caused by water aspira- 
tion via the eustachian tube, produc- 
ing edema of the mastoid epithelium 
and making the capillaries more sus- 
ceptible to damage. Edema was seen 
in all five of our cases. In the case in 
which the tympanic membranes were 
perforated (case 5), there was no hem- 
orrhage. Therefore, we feel that the 
presence of water is not sufficient for 
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middle ear hemorrhage, although it 
may be a contributing factor. 


CONCLUSIONS 


The most commor finding in the 
temporal bones of cenfirmed drown- 
ing victims is periosteal swelling, 
especially of the otic capsule. Tympa- 
nomastoid hemorrhage was seen only 
in cases in which the tympanic mem- 
brane was intact. If the victim was in 
shallow water, there was less hemor- 
rhage. The panic that probably occurs 
during the drowning may be of suffi- 
cient magnitude to augment and pos- 
sibly overcome the atmospheric prop- 
erties. It is felt that an intact tympan- 
ic membrane is needed to create suffi- 
cient negative pressure in the middle 
ear cavity to cause hemorrhage in 
drowning victims. 
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Atypical Invasive External Otitis 


From Aspergillus 


Lynn S. Bickley, MD; Robert F. Betts, MD; Charles W. Parkins, MD 


e We report a rare case of invasive 
external otitis caused by aspergillosis in 
an elderly nondiabetic patient. Amphoter- 
icin B therapy was curative. Atypical fea- 
tures of the presentation delayed diagno- 
sis. Early use of tissue biopsy and culture 
to guide prompt initiation of therapy is 
recommended. The clinical spectrum and 
microbiology of invasive aspergillosis are 
also reviewed. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1024-1028) 


nvasive external otitis is a severe 
form of external otitis typically 
seen in elderly diabetics infected with 
Pseudomonas aeruginosa. Early rec- 
ognition and prompt initiation of 
antibiotic therapy have been instru- 
mental in reducing the mortality rate 
from 50% to 15% during the past 15 
years.? We report the first detailed 
case of invasive external otitis caused 
by aspergillosis in an elderly nondia- 
betic patient. We review the atypical 
features of this patient’s infection, 
which delayed diagnosis, and empha- 
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size the need for early biopsy and 
culture to guide appropriate therapy. 
We also review the clinical spectrum 
and microbiology of invasive aspergil- 
losis. 

REPORT OF A CASE 


An 80-year-old man was admitted to our 
hospital because of progressive invasive 
external otitis in the right ear involving 
cranial nerve VII. 

Four months prior to admission, the 
patient developed a right-sided earache, 
which resolved after four days of local 
therapy. One month prior to admission, he 
again developed acute right ear pain, 
which did not respond to otic drops or to a 
two-week course of oral carbenicillin diso- 
dium therapy. An ear culture yielded a few 
fungal colonies that were not character- 
ized. He subsequently developed temporo- 
mandibular joint discomfort, jaw pain, and 
a periauricular cellulitis. Culture of a biop- 
sy specimen from the right external audi- 
tory canal yielded coagulase-negative 
Staphylococcus. He was admitted to anoth- 
er hospital for a 12-day course of intrave- 
nous tobramycin sulfate therapy. A biopsy 
specimen of granular tissue in the right 
ear canal showed acute and chronic 
inflammation; cultures yielded a Rhizopus 
fungus and a Candida-type yeast, not albi- 
cans. Treatment with gentamicin otic 
drops was resumed at discharge. He con- 
tinued to need analgesics for ear pain. One 
day prior to admission, he developed right- 
sided facial weakness and was transferred 
to our hospital. 

On admission, he reported a two-month 
history of gradual onset of pedal edema 
and a 6.8- to 9-kg weight gain. There was 
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no associated chest pain, orthopnea, or 
nocturnal dyspnea. A hematocrit of 0.28 
had been noted for the first time one 
month earlier. He had worked for two 
years in a chemical plant where he was 
exposed to chlorine gas and picric acid and 
subsequently worked for 22 years as a 
paint sprayer. He denied hearing loss, tin- 
nitus, vertigo, dysphagia, visual blurring, 
or diplopia. There was no history of diabe- 
tes mellitus or malignancy. 

On physical examination, he was afe- 
brile with a blood pressure of 120/80 mm 
Hg. He was underweight with a 90% right- 
sided peripheral facial palsy. He had mini- 
mal movement of the right corner of his 
mouth and nasal ala. Otoscopy revealed a 
small focus of granulation tissue on the 
floor of the right ear canal at the bony- 
cartilaginous junction. The tympanic 
membrane was clear and mobile. The lower 
pinna was tender, edematous, and ery- 
thematous. The left canal and tympanic 
membrane were normal. Shotty 1- to 2-cm 
lymph nodes were palpated in the left 
posterior cervical chain and both axillae. 
The pupils were 4 mm, equal, and briskly 
reactive. The discs were flat. Extraoeular 
movements were full, without nystagmus. 
Except for the peripheral right-sided sev- 
enth nerve weakness, the cranial nerves 
were intact. The remainder of the exami- 
nation was normal. 

Laboratory values were notable for a 
hematocrit of 0.31 with normal indexes. 
The white blood cell count was 7.3 X 10°/L 
with 0.36 segmented neutrophils, 0.3 baso- 
phils, 0.10 eosinophils, 0.26 lymphocytes, 
and 0.23 monocytes. The platelet count was 
161 X 10°/L. The peripheral smear showed 
marked poikilocytosis and anisocytosis, 
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with target ce ls, elliptoeytes, helmet cells, 
fragments, aml sphe-ocstes. Pelger-Huét 
anomalies asd megath-ombocytes were 
also present A hematology consultant 
reviewec bome marrow slides from the 
referring hcspital inc noted marked 
myelodysplasia with severe erythrody- 
splasia, frequent rirged sideroblasts in 
the iron stage abnorma. megakaryocytes, 
and white beeod cels with Pelger-Huét 
anomalies. Serum chemistry values were 
normal except for a lactate dehydrogen- 
ase level of $25 IU/L (normal, 100 to 225 
IU/L). 

Mssto:d films taker three weeks earlier 
at the referring hospital showed partial 
ossification of the right mastoid air cells, 
without evidemze of bone destruction. Com- 
puted tomography (€T) of the head at 
admission to eur hosoitzl showed a soft- 
tissue mass in the right 2xternal auditory 
eanal withoutevidence of bone destruction, 
local abscess, er extensien of infection to 
the base of the skull An audiogram 
showed a mili mixed hearing loss, which 
was precominantly senssrineural (Fig 1). 
Cultures from the right ear canal on the 
night of admission and the following day 
yielded Zsperz-lius species (1+) and Candi- 
da parassilop-is (1+). These organisms 
were attributed to colomization or over- 


growth secondary to local therapy. The 
patient was believed to have invasive 
external otitis involving cranial nerve VII 
and a myelodysplastic syndrome. Mezlocil- 
lin sodium and amikacin sulfate therapy 
was started for presumed Pseudomonas 
ear infection. 

The patient continued to complain of 
intermittent right ear discomfort and his 
right-sided facial palsy did not improve. 
Technetium bone scan on admission 
showed increased uptake in the right tem- 
poral bone suggestive of osteitis. Three 
weeks after admission, a gallium sean sug- 
gested continued right-sided mastoid oste- 
itis. Persisting granulations in the audito- 
ry canal were recultured and grew Asper- 
gillus species (1+). Four weeks after 
admission, the patient complained of 
right-sided preauricular tenderness. He 
developed an increase in the conductive 
and sensorineural components of the hear- 
ing loss in the right ear (Fig 2). Otoscopic 
examination showed a 1.5-mm perforation 
in the tympanic membrane and a small 
area of granulation tissue at its margin. A 
jellylike exudate was seen in the middle 
ear and in the external canal. A repeated 
head CT scan, with attention to the right 
temporal bone and temporomandibular 
joint, revealed a soft-tissue mass in the 
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Fig 2.—Audiogram taken four weeks after admission showing progres- 
sion of both conductive and sensorineural components of loss in right 
ear. Abbreviations and symbols are as in Fig 1. 


canal and probable fluid in the middle ear 
and mastoid. A prominent soft-tissue mass 
bulged into the posterior-superior naso- 
pharynx (Fig 3). No bone destruction was 
detected. Indirect nasopharyngoscopy con- 
firmed a submucosal mass in the right 
nasopharynx posterior to the eustachian 
tube orifice. 

Because of persistent mastoiditis, the 
progression of the disease through the 
tympanic membrane, and the nasopharyn- 
geal mass, the patient underwent a simple 
mastoidectomy and biopsy of the mass. 
The mastoidectomy revealed a sclerotic 
mastoid with no evidence of fluid or gran- 
ulation tissue. The middle ear and mastoid 
antrum mucosa were moderately thick- 
ened; no exudate or granulation tissue was 
seen. A central perforation involving two 
thirds of the pars tensa had granulation 
tissue on its posterior-inferior margin; a 
biopsy specimen was cultured. A submuco- 
sal mass about 1 em in size was found in 
and beliind Rosenmiiller’s fossa and a biop- 
sy was performed. Permanent sections of 
the nasopharyngeal biopsy specimen 
revealed invasive mycotic infection with a 
granulomatous response. Branching sep- 
tate hyphae compatible with Aspergillus 
were identified. There was no evidence of 
neoplasm. Gram’s stain and cultures for 
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aerobic, anaerobic, and fungal organisms 
and for acid-fast bacilli were negative. 

Mezlocilin and amikacin therapy was 
discontinued and 1500 mg of amphotericin 
B was given over weeks 7 to 12. The 
patient's headache and ear pain resolved 
during week 8 but he had progressive loss 
of right palatal movement, decreased 
strength and muscle mass on the right side 
of the tongue, and decreased right vocal 
cord movement on indirect laryngoscopy, 
reflecting extension of the infection to 
cranial nerves IX, X, and XII despite 
improvement in local external disease. His 
right-sided hearing loss gradually pro- 
gressed to a profound sensorineural level. 

The patient continued to receive topical 
antibioties and steroids in the right ear. 
There was no further progression of crani- 
al nerve involvement after the tenth week 
and results of his neurologic examination 
remained otherwise normal. The granula- 
tion tissue in his right ear canal gradually 
cleared. Indirect nasopharyngoscopy 
showed a decrease in the size of the naso- 
pharyngeal mass. He required intermit- 
tent transfusions for anemia. At no time 
did his white blood cell count fall below 
5.4 X 10°/L. Studies of polymorphonuclear 
leukocyte function showed normal granule 
secretion and superoxide production. He 
was discharged 12 weeks after admission, 
feeling well, but with a profound right- 
sided sensorineural hearing loss, a total 
right-sided facial paralysis, and weakness 
of cranial nerves IX, X, and XII on the 
right side. 

Two months following discharge, he pre- 
sented to another hospital with a right 
middle lobe pneumonia and died after one 
week of antibiotic therapy. On autopsy, 
there was no evidence of central nervous 
system infection or Aspergillus in the 
lungs. 


COMMENT 


Invasive external otitis was first 
described in 1959 in separate reports 
by Chandler and by Meltzer and Kele- 
man.! Its classic features are pain and 
purulent drainage from the ear. Gran- 
ulation tissue often extrudes from the 
wall of the posterior-inferior external 
auditory canal where infection pene- 
trates clefts at the osseous-cartilagi- 
nous junction. The tympanic mem- 
brane is normal. If not detected early, 
the infection will spread to adjacent 
soft tissue at the base of the skull, 
producing cranial neuropathies and 
osteomyelitis. Early recognition with 
prompt initiation of antibiotic thera- 
py has dropped the mortality rate to 
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15% over the past 15 years.?3 

Invasive external otitis is typically 
restrieted to elderly diabetics and 
caused by P aeruginose infection. In 
1981, Doroghazi et al? fcund 130 cases 
of invasive external otitis in the 
English literature and zdded 21 cases 
from the Massachusetts Eye and Ear 
Institute, Eoston. Average age at pre- 
sentation was 66 to 68 years. Diabetes 
was presert in 90% in both groups. 
Pseudomoras-aeruginosa was isolated 
in all cases. Since 19&, at least 20 
additional :ases have been described, 
all in dia»eties. Currently, there 
have been #9 reported cases of nondia- 
betic patieats with invasive external 
otitis due to Pseudomonas infec- 
tion.?*' Associated diagnoses are 
listed in the Table. Although a case of 
mixed Serratia and Aspergillus infec- 
tion was ncted in a series from 1981; 
ours is the first detailed report of 
invasive external otitis attributed to 
aspergilloss alone. A preceding mixed 
infection that respondec to antibiotic 
therapy is »ossible but was not docu- 
mented by either biopsy or multiple 
cultures. 

The norma! ear flora contains a 
mixture of species including Staphylo- 
coccus epidermidis, diphzheroids, and, 
less commenly, Staphwococcus aur- 
eus, gram-iegative rods, and fungi. 
Aspergillus species, which are ubiqui- 
tous in soil, water, and organic debris, 
are the most common fungi encoun- 
tered by man. They typically act as 
local allergens and colonizers in the 
ear, lung, nese, and paranasal sinuses. 
Aspergillus niger causes otomycosis, 
the most cemmon benign fungal ear 
condition, end is oecasicnally accom- 
panied by bacterial infection. There is 
scaling, praritus, and pain in the 
external auditory cana. and pinna. 
Epithelial Soughing and a black fun- 
gal growth zan occlude the canal, but 
the tympan c membrane is spared and 
the middle ear, mastoid, and temporal 
bone are ra-ely penetrated. 

Tissue invasion by Aspergillus 
appears to coincide wita the break- 
down of immune defenses provided by 
macrophages, which kill the conidial 
form, and br pelymorphonuclear cells, 
which attacz mycelia. Hest character- 
istics inclade immunosuppression 
from underlying disease or chemo- 
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therapy; a local point of entry (usually 
the respiratory tract); and an im- 
paired inflammatory response in 
patients receiving steroids or chemo- 
therapy or with changes in normal 
flora caused by antibiotics. Of the 98 
patients with invasive aspergillosis 
reported by the National Cancer Insti- 
tute from 1953 to 1970, 88 had hemato- 
logic and lymphoreticular diseases 
and two had other solid tumor malig- 
nancies.” Aspergillus infection usually 
originated in the lungs: 92 patients 
had pulmonary aspergillosis at autop- 
sy, and in 60 it was the only site of 
infection. The pattern of associated 
diseases and sites of infection was 
similar in comparable series from 
Memorial Sloan-Kettering, New 
York.*!! 

Of the 282 patients with cancer 
from the combined series above,*!™! 
only one patient with external ear 
symptoms is described. The patient 
had severe otitis externa, which 
yielded Aspergillus species and Serra- 
tia marcescens. He did not respond to 
amphotericin therapy and extensive 
pulmonary aspergillosis was found at 
autopsy.’ There is an additional case 
report of acute external otitis caused 
by a leukemic infiltrate in a patient 
with acute myelogenous leukemia." In 
the series reported by Young et al, 12 
of 98 patients had persistent sinusitis, 
otitis media, or mastoiditis for two 
weeks to six months, unresponsive to 
antibiotic therapy, but none had inva- 
sive external otitis. Only three of 
these cases came to autopsy. One had 
otitis media with a yellow purulent 
exudate in the right middle ear cavity 
eroding into the mastoid air cells, but 
culture data were not reported. 

Our patient illustrates several of 
the common characteristics of inva- 
sive external otitis from Pseudomonas 
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infection: advanced age, persistent 
severe ear pain, progression of cranial 
nerve palsies, granulation tissue in 
the right ear canal with a normal 
tympanie membrane, and initial spar- 
ing of the middle ear, mastoid, and 
temporal bones. Other findings, how- 
ever, were unusual: the absence of 
diabetes, our inability to document P 
aeruginosa infection, and the presence 
of preleukemia. When right temporo- 
mandibular joint pain and swelling 
recurred and a perforation appeared 
in the tympanie membrane after one 
month of standard, usually curative, 
antibiotic therapy, infection with 
Pseudomonas became suspect, partic- 
ularly after involvement of cranial 
nerves IX, X, and XII. 

The contribution of preleukemia to 
our patient's fungal infection is 
unclear. Many patients with preleu- 
kemia develop serious infection in the 
absence of neutropenia or blastic pro- 
liferation. Neutrophil abnormalities, 
including the Pelger-Huét anomalies 
seen in this patient, increase suscepti- 
bility to infection, probably due to 
neutrophil dysfunction." Of 44 
patients with a range of myelodys- 
plastic syndromes, 50% had either 
impaired phagocytosis or abnormal 
intracellular killing." Killing defects 
included depressed myeloperoxidase 
and hexose monophosphate shunt 
activity, reflecting abnormalities in 
granulocyte maturation. Neutrophil 
dysfunction was unrelated to abnor- 
mal morphologic findings on periph- 
eral smear. 

The problems in diagnosing inva- 
sive aspergillosis in this patient are 
typical. The diagnosis is elusive even 
in normal hosts and requires docu- 
mentation by histopathologic exami- 
nation or repeated cultures. Cultures 
often remain negative even when 
infection is present. In the early series 
from Memorial Sloan-Kettering, an- 
temortem respiratory cultures were 
positive in only 12% of cases 
(n=59)." Only 42% of cultures 
obtained at autopsy were positive, 
even with histologically proven dis- 
ease. Blood cultures were rarely help- 
ful. In a follow-up report, only 32% 
(n = 91) of Aspergillus infections were 
diagnosed before death, usually by 
chest roentgenogram (90% ).* Cultures 
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were positive in approximately 40% 
and 35% showed  seroconversion. 
Recently, regular testing for early 
seroconversion with the Aspergillus 
immunodiffusion test? and for change 
from sterile to positive nose cultures" 
has facilitated early diagnosis and 
therapy when invasive procedures are 
contraindicated. 

In summary, the atypical features 
of this patient's external otitis might 
have prompted earlier diagnosis of a 
fungal pathogen and earlier initiation 
of amphotericin therapy. Our patient 
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had several predisposing factors for 
aspergillosis: underlying preleukemia, 
a local ear infection, and prolonged 
antibiotic therapy associated with an 
acceleration of his symptoms. He 
demonstrates the potentially aggres- 
sive behavior of Aspergillus. Besides 
invading the external canal, this 
organism destroyed a portion of the 
eardrum, tracked down the eusta- 
chian tube to the nasopharynx, and 
produced a soft-tissue infection prov- 
en by biopsy. It caused total paralysis 
of cranial nerve VII and partial paral- 
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ysis of nerves IX, X, and XII. As 
Young et al pointed out in 1971, 
although colonization can occur, in 
the predisposed host the presence of 
Aspergillus should arouse suspicion of 
a deep-seated infection and warrants 
vigorous investigation. Early biopsy 
and cultures are essential. Finally, 
absence of central nervous system 
infection at autopsy in this patient 
suggests that despite extensive local 
disease in a compromised host, appro- 
priate therapy with amphotericin can 
be curative. 


ing as acute otitis externa: A case report. Cancer 
1984;53:569-572. 

13. Martin S, Baldock SC, Ghoneim ATM, et al: 
Defective neutrophil function and microbicidal 
mechanisms in the myelodysplastic disorders. 
J Clin Pathol 1983;36:1120-1128. 

14. Breton-Gorius J, Coquin Y, Vilde JL, et al: 
Cytochemical and ultrastructural studies of 
aberrant granules in the neutrophils of two 
patients with myeloperoxidase deficiency during 
a preleukemic state: Relationship of abnormal 
bactericidal activity. Blood Cells 1976;2:187-209. 

15. Aisner J, Murillo J, Schimpff SC, et al: 
Invasive aspergillosis in acute leukemia: Correla- 
tion with nose cultures and antibiotic use. Ann 
Intern Med 1979;90:4-9. 


External Otitis—Bickley et al 


Diagnosis of Miliary Tuberculosis by 
Examination of Middle Ear Discharge 


Ernest Vomero, MD, Scott J. Ratner, MD 


e Extrapulmonary foci of tuberculosis 
appear more frequently than in previous 
years, while the incicence of tuberculous 
otitis, = neglected and often difficult to 
diagnose entity, is unknown. We describe 
a case of an adult with miliary tubercu- 
losis net initially suspected on clinical 
criteria. in whom the-diagnosis of miliary 
tubercusosis was made by inspection of a 
modified Kinycun stein of occult ear dis- 
charge. The significance and diagnostic 
probleres associated with tuberculous oti- 
tis are briefly reviewed. 

(Arck Otolaryngoi Head Neck Surg 
1988; 1>4: 1029-1030) 


berculosis is a necrotizing bacte- 

rial infection with wide distribu- 
tion end protean manifestations. 
Atypical mycobacterial infections, 
unusual patterns of pulmonary infec- 
tion, and miliary disease have become 
increasingly important as immuno- 
suppressive therapy of various disor- 
ders and cases of acquired immunode- 
ficiency syndrome have increased. 
Tubercalous otitis, however, has 
decreased in incidence,” though that of 
extrapulmonary tuberculosis in gen- 
eral is increasing.» Formerly impor- 
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tant as a cause of chronic suppurative 
otitis media, tuberculous otitis is now 
rarely thought of in cases of either 
local or systemic disease. We describe 
a case, the first that we are aware of 
in the English literature, of a patient 
with miliary tuberculosis in whom the 
diagnosis was made first by modified 
Kinyoun stain of ear discharge. This 
case illustrates the importance of a 
diligent search for unusual presenta- 
tions of a common disease. 


REPORT OF A CASE 


A 44-year-old man presented to St 
Luke’s Hospital Center (New York) com- 
plaining of anorexia, malaise, and mild 
hearing loss. His medical history was diffi- 
cult to obtain due to a confused mental 
state. His medical history was notable for 
long-standing intravenous drug abuse, 
alcoholism with three prior admissions for 
detoxification, and heavy cigarette use. 
Physical examination revealed a cachectic, 
mildly dehydrated, and agitated man in 
moderate respiratory distress. The rectal 
temperature was 41.2°C; blood pressure, 
80/52 mm Hg; heart rate, 120 beats per 
minute; and respiratory rate, 40 per 
minute. Pertinent findings included serous 
exudate in the left auditory canal; he was 
uncooperative on initial evaluation for fur- 
ther examination. Diminished breath 
sounds and coarse rhonchi were heard in 
the lower halves of both lung fields. Cardi- 
ac examination was normal. The abdomen 
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revealed mild, diffuse tenderness, and a 
liver that was 12 em to percussion. Trace 
edema was present. Neurologic examina- 
tion showed findings consistent with the 
metabolic origin of his disorientation; 
focality was lacking. 

The white blood cell count was 3.9 X 10°/ 
L with a normal differential. The hemato- 
crit was 0.35. Results of chemistry studies 
disclosed the following values: sodium, 128 
mmol/L; potassium, 3.1 mmol/L; chloride, 
87 mmol/L; bicarbonate, 21 mmol/L; and 
normal serum urea nitrogen and creati- 
nine. The serum alanine aminotransferase 


Computed tomographic scan (with minor 
motion artifact) demonstrating extensive air 
cell destruction, sclerotic changes, and 
inflammation of left mastoid. Differences 


between left and right mastoid bones are 
apparent. 
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level was 129 U/L; the aspartate amino- 
transferase, y-glutamyl transpeptidase, 
and bilirubin levels were normal. The total 
protein concentration was 44 g/L and the 
albumin level, 16 g/L. Arterial blood gas 
analysis while the patient breathed room 
air showed a pH of 7.57; a Pco, of 23 mm 
Hg; and a Po, of 54 mm Hg. The cerebro- 
spinal fluid contained three lymphocytes 
per high-power field, a glucose level of 2.16 
mmol/L (45% of the peripheral value), and 
a protein content of 0.42 g/L. Chest roent- 
genogram showed fluffy infiltrates in the 
upper and lower lobes of the right lung and 
in the lower lobe of the left lung. The 
electrocardiogram was unrevealing. 

Vancomycin hydrochloride, metronida- 
zole hydrochloride, sulfamethoxazole and 
trimethoprim, and gentamicin sulfate 
therapy was begun for pneumonia and 
presumptive septic shock, and mechanical 
ventilation was instituted. Hydration and 
pressors were begun with hemodynamic 
stabilization. Cultures and stains of the 
sputum, urine, and blood were unrevealing. 
On the second hospital day, the patient’s 
mental state improved. Skin testing with 
purified protein derivative and with a pan- 
el of common antigens failed to elicit a 
delayed hypersensitivity response. Bron- 
choscopy was performed to obtain ade- 
quate sputum for analysis and to rule out 
the possibility of pneumonia due to Pneu- 
mocystis carinii, Legionella, and other 
potential pathogens. Before the results of 
most of the above were available, examina- 
tion of a Kinyoun-stained smear of the ear 
discharge revealed abundant acid-fast 
bacilli and antituberculous chemotherapy 
was begun. 

Acid-fast bacilli were subsequently doc- 
umented on biopsy (but not bronchoscopic 
washings) of the lung parenchyma and on 
bone marrow biopsy. Cultures of cerebro- 
spinal fluid and urine were negative, but 
blood cultures on selective media yielded 
Mycobacterium tuberculosis hominis. Com- 
puted tomographic studies demonstrated 
left-sided mastoiditis and air cell destruc- 
tion (Figure), and subtotal perforation of 
the left tympanic membrane subsequently 
developed. Despite treatment with appro- 
priate antibiotics, overwhelming respirato- 
ry failure and nosocomial sepsis super- 
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vened, and he died on the 29th hospital day. 
Permission for autopsy was denied. Sero- 
logic testing for antibodies to human immu- 
nodeficiency virus was not obtained. 


COMMENT 


Tuberculous otitis media has gener- 
ally been a disease of children and 
young adults. The diagnosis may be 
difficult to establish, due both to lack 
of specificity and to chronicity of 
signs and symptoms, and overall this 
entity represents less than 1% of 
cases of chronic ear diseases.*^ Indeed, 
in the 4000 middle ear biopsies per- 
formed by Plester et al, the diagnosis 
was suspected preoperatively only in 
one of the 14 patients in whom it was 
eventually confirmed. Though the 
infection may spread from the naso- 
pharynx via regurgitation through 
the eustachian tube or via contiguous 
spread from infected adenoids, more 
commonly the middle ear is infected 
during hematogenous dissemination. 

The diagnosis should be suspected 
in cases of middle ear infection of 
insidious onset in the absence of fever 
or pain. The discharge is usually 
serous, but later may become purulent 
or cheesy in character. The classic 
physical finding of yellow spots (rep- 
resenting caseating granuloma) on a 
thickened, hyperemic tympanic mem- 
brane without fluid in the middle ear 
may be evident. Perforation and 
preauricular lymphadenopathy may 
occur later in the course. Culture may 
be difficult due to bacterial over- 
growth; smear, multiple cultures, 
biopsy, and a thorough search for 
tubercle bacilli in other organs may be 
needed to establish the diagnosis. 

Delay in institution of therapy may 
lead to early destruction of the middle 
ear conductive apparatus, facial 
paralysis, cochlear involvement with 
labyrinthitis, and sensorineural hear- 
ing loss. Intracranial dissemination 
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may occur. Chemotherapy is em- 
ployed in a fashion similar to that 
used for other forms of extrapulmo- 
nary tuberculosis, generally involving 
two drugs for a period of nine 
months. Surgical extirpation of 
infected tissue may be required, but is 
generally delayed until chemotherapy 
has been employed.’ 

Previous reports have described 
tuberculous otitis in a patient with a 
history of tuberculosis and miliary 
disease at the time of presentation in 
whom the diagnosis was made by spu- 
tum and ear discharge stains,’ and in 
a series of 22 patients with active lung 
disease, of whom one apparently had 
miliary disease.’ In neither circum- 
stance was the diagnosis first estab- 
lished in a manner similar to ours. 

With tuberculosis now appearing 
commonly during the course of 
patients with acquired immunodefi- 
ciency syndrome,” the clinician 
should be aware of the less common 
presentation of a common disease. In 
this regard, careful examination of 
the tympanic membrane in patients 
with pulmonary disorders is in order; 
the diagnosis may be made more 
readily from stain of ear discharge 
than by the more cumbersome routes 
involving invasive procedures. The 
true frequency of middle ear involve- 
ment in tuberculosis is unknown, but 
may be on the rise in parallel with 
other foci of extrapulmonary disease. 

Though it is conceivable that our 
patient had the acquired immunodefi- 
ciency syndrome, he did not meet the 
Centers for Disease Control surveil- 
lance criteria; since antibody to 
human immunodeficiency virus ap- 
pears commonly in intravenous drug 
abusers in New York City, a positive 
result on this test would not, as 
always, be diagnostic of the disorder. 
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Phaeomycotic Cyst (Chromoblastomycosis) 


of tke Neck 


Benjamin Gruber, MI, PhD; John W. Rippon, PhD; Vijay S. Dayal, MD 


e An unusual fungal infection of the 
neck causes by PHalophora verrucosa 
(chromobias*omycosis) is presented. The 
patient aequred this fungus by cutting his 
chin on a wooden floor. Surgical and 
medical therapy of this unusual disease is 
discussed. 

(Arch Otelaryngo! Head Neck Surg 
1988; 114: 1034-103 


Ppa verrucosa is a pig- 
mentec saprcphytic wood fun- 
gus known -o cause disease in man in 
the form c? chrormoblastomycosis, a 
chronic dermatologic infection of the 
extremities This disease is uncom- 
mon. Mest «cases kave been reported 
from Cuba, Brazil, Puerto Rico, south- 
ern Africa, and the East Indies'7; only 
a few have been reported from the 
United States and other temperate 
regions. ^ “nvolvement of the head 
and neck is rare in this disease (five of 
171 reported cases -eviewed), and only 
the verrucais form of chromoblasto- 
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mycosis has been reported to involve 
the head and neck. 

We present a case of chromoblasto- 
mycosis of the neck causing a subcuta- 
neous phaeomycotic cyst in a nonim- 
munocompromised host. This repre- 
sents an unusual expression of disease 
by this organism, as well as an infec- 
tion that is singularly uncommon in 
colder climates. 


REPORT OF A CASE 


A previously healthy 21-year-old college 
student fell and cut his chin on a wooden 
floor in his apartment. Three weeks later 
he presented to the head and neck surgery 
clinie with a painless swelling in the sub- 
mental area. He was treated with dicloxa- 
cillin sodium for two weeks, but on return 
to the clinic was noted to have a persistent, 
nontender, erythematous mass that was 
now fluctuant. Incision and drainage was 
performed, and 15 mL of purulent material 
was obtained. Intravenous nafcillin sodium 
and penicillin G potassium therapy was 
begun, and after four days the swelling 
resolved. Bacterial cultures yielded only 
coagulase-negative Staphylococeus aureus 
and diphtheroids, both felt to be skin con- 
taminants. The patient was discharged on 
an oral regimen of amoxacillin plus clavu- 
lanate potassium (Augmentin). Three 
weeks later fungal cultures yielded P ver- 
rucosa. One week later a firm induration of 
the submental area was still present, 
although nontender and nonerythematous 
(Fig 1). A computed tomographic scan of 
the patient's neck disclosed a circum- 
scribed mass in this region (Fig 2). The 
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patient denied any previous recurrent or 
unusual infections, intravenous drug 
abuse, or homosexual activity. A complete 
blood cell count was normal, and serologic 
tests were negative for human immunode- 
ficiency virus. The submental area was 
excised through a small transverse incision 
incorporating the previous drainage site, 
and a firm 1-cm mass was removed. Histo- 
pathologic examination revealed chronic 
inflammation and microabscess and gran- 
uloma formation. Light-brown intracellu- 
lar inclusions, characteristic of chromomy- 
cosis, were demonstrated (Fig 3). 


COMMENT 


Primary fungal infections of the 
soft tissues of the head and neck are 
uncommon. Histoplasmosis, blasto- 
mycosis, and paracoccidiosis, which 
are more commonly seen in the head 
and neck, are secondary hematoge- 
nous spread of an initial pulmonary 
infection. Opportunistic funga! infec- 
tions, such as zycomycosis and asper- 
gillosis, although primary infections, 
are exceedingly rare in nonimmuno- 
suppressed individuals. The case 
described in this report represents an 
infection with an organism that is a 
pathogen in more tropical regions. 

Chromoblastomycosis is generally a 
disease of the extremities, caused by 
introduction of the fungus from the 
environment during incidental trau- 
ma. The verrucous, exophytic form of 
the disease is most common, but punc- 
ture wounds that implant the orga- 
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Fig 1.—Indurated submental mass one month 
following incision and drainage of abscess. 


Fig 2. —Computed tomographic scan of neck 
demonstrating well-circumscribed phaeomy- 
cotic cyst. 


nism into the deeper underlying tissue 
can give rise to a localized fungal 
abscess, or phaeomycotic cyst.'^ This 
condition is most frequently caused by 
Exophiala jeanselmei, and the lesions 
can become several centimeters in 
diameter." To our knowledge, the 
deep form of the disease involving the 
neck, caused by P verrucosa, has not 
been previously reported. 

As this represents a localized infec- 
tion only, treatment of a phaeomycot- 
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Fig 3.— Top, Photomicrograph of excised 
lesion showing giant cells and microabscess 
formation (hematoxylin-eosin, X20). Bottom, 
High-power view demonstrates characteristic 
intracellulum inclusion of Phialophora verruco- 
sa (hematoxylin-eosin, X60). 


ic cyst is surgical excision. If the 
“cyst” is violated during excision, and 
the wound contaminated with the fun- 
gus, the mycosis can recur. Treatment 
with systemic antifungal agents such 
as amphotericin B or flucytosine 
seems unwarranted because the cysts 
progress slowly and rarely dissemi- 
nate. Flucytosine (Ancobon) has been 
reported to be useful in the treatment 
of the verrucous form of chromoblas- 
tomycosis,* and perhaps this drug, 
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which can be taken orally and is less 
toxie than amphotericin B, can be 
used as an adjunct to surgical thera- 


py. 
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Massive Posterior Epistaxis 


A Manifestation of Internal Carotid Injury at the Skull Base 


Beehara Y. Ghorayes, MD; Dennis R. Kopaniky, MD; Joel W. Yeakley, MD 


e Severe crushing head injuries can 
produce massive posterior epistaxis as a 
resuit of injury to the internal carotid 
artery at the skull bese. We describe two 
such cases with traumatic pseudoaneu- 
rysm of the internal carotid artery. They 
were managed with detachable balloon 
embolization. The anatomy of the internal 
carotid artery is reviewed. The diagnosis 
of pseudoaneurysms and their incidence, 
Clinical presentation, and management 
are discussed. 

(Arch Otolaryngal Head Neck Surg 
1988; 114:1033-1037) 


quse of the internal carotid 
artery as it traverses the anterior 
base of the skull are rare. They occur 
as a result of skull fractures or pene- 
trating head injuries. Such injuries 
can result im massive posterior epi- 
staxis, for which tae otolaryngologist 
is consulted and wth which he or she 
should be familiar 

In this article, we present two cases 
of massive pesterier epistaxis follow- 
ing major head t-auma. We review 
the anatomy of tke internal carotid 
artery in the base of the skull, with 
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special attention to the caretid canal 
and the cavernous sinus. We also 
examine the clinical picture, the 
radiologic diagnosis, and the treat- 
ment of epistaxis associated with 
carotid aneurysms. 


ANATOMY 


The internal carotid artery is di- 
vided into four portions: cervical, 
petrous, cavernous, and cereoral.' The 
cervical portion begins at the bifurca- 
tion of the common carotid and ends 
at the entrance of the carotid canal. 
The petrous portion designates the 
segment of artery traversing the 
carotid canal. The cavernous portion 
is located inside the caverneus sinus. 
The cerebral portion begins when the 
artery perforates the dura mater to 
enter the brain at the medial aspect of 
the anterior clinoid process. This dis- 
cussion will be restricted to the 
petrous and cavernous portions only. 

The carotid canal begins as a large 
circular aperture in the inferior sur- 
face of the temporal bone. It is situ- 
ated between the irregular foramen 
lacerum and the larger jugular fora- 
men. Within the bone, the canal turns 
forward and medially and opens on 
the posterior wall of the foramen lace- 
rum. The lower part of the foramen 
lacerum is occupied by fibroeartilage, 
and no large structure emters or 
leaves the skull through this open- 
ing.” 

The internal carotid artery runs 
across the upper part of the foramen 
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lacerum and above the fibrocartilage 
it contains. Finally, it passes between 
the lingula and petrosal process of the 
sphenoid bone.!' 

The artery lies at first anterior to 
the cochlea and tympanic cavity; it is 
separated from the latter and from 
the eustachian tube by a thin bony 
lamella. Further anteriorly, it is sepa- 
rated from the gasserian ganzlion by 
a thin plate of bone that forms the 
floor of Meckel's cave and the roof of 
the horizontal portion of the carotid 
canal. Frequently, this bony plate is 
more or less deficient.! 

Throughout its course, the internal 
carotid is surrounded by the internal 
carotid plexus of sympathetic nerves 
and by a number of small veirs.'? The 
branches of this portion are the small 
caroticotympanic vessels that supply 
the middle ear (Fig 1). 

In the cavernous portion, the carot- 
id is situated between the layers of the 
dura mater forming the cavernous 
sinus and is eovered by the endothelial 
lining of the sinus. It first ascends to 
the posterior clinoid process, then 
curves forward along the side of the 
sphenoid sinus and curves again 
upward to emerge medial to the ante- 
rior clinoid process; This portion is 
approximately 2 cm in length and, on 
average, 2.3 mm lateral to the pitu- 
itary gland. [n some instances, it may 
course more medially and indent the 
pituitary gland. It may also indent the 
lateral wall of the sphenoid sinus.*5 
The curvature of the carotid siphon 
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Fig 1.—Relations of internal carotid artery in skull base. Left, Diagram in sagittal plane showing branches, cranial nerves, 
and venous and sympathetic plexuses. Right, Coronal section at level of sphenoid and cavernous sinuses. Cranial nerves are 


represented by Roman numerals. 





tomographic sections 
showing fracture line running across lateral 
wall of sphenoid sinus (left, large arrowhead). 
Small arrowhead on left indicates carotid 
canal. Arrowhead on right indicates fracture 
line across anterior clinoid process. 


Fig 2.—Computed 


varies tremendously. The carotid is 
fixed as it enters the cavernous sinus 
and is also fixed at its exit; between, it 
hangs relatively free.* 

In this portion, the internal carotid 
gives off the meningohypophyseal 
artery, the artery of the cavernous 
sinus that anastomoses with the mid- 
dle meningeal artery, and finally, the 
capsular artery, an inconstant vessel 
that runs across the floor of the sella 
to anastomose with its counterpart on 
the opposite side’ (Fig 1). As it 
emerges from the cavernous sinus on 
the inner side of the anterior clinoid 
process, the carotid gives off the oph- 
thalmic artery, which in turn enters 





Fig 3.—Left internal carotid angiogram showing pseudoaneurysm (arrowheads). 


the orbit through the optic foramen, 
inferolateral to the optic nerve.’ 

Within the cavernous sinus, the 
internal carotid artery is intimately 
related to the abducens nerve, which 
lies immediately lateral to it. The 
oculomotor, trochlear, ophthalmic, 
and maxillary nerves run in the later- 
al wall of the cavernous sinus. The 
mandibular nerve does not reach the 
cavernous sinus? (Fig 1). 
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REPORT OF CASES 


Case 1.—A 32-year-old man sustained 
severe head injury in an automobile acci- 
dent. On admission, he was alert and 
moved all his extremities. He had a naso- 
tracheal tube and was placed on a respira- 
tor. Radiologically, he had evidence of 
frontal sinus fractures and multiple frac- 
tures of the mandible. A computed tomog- 
raphic study confirmed the above fractures 
and demonstrated fractures running 
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Fig 4. —Digital subtraction angiogram showing 
pseudoaneurysm (large arrowhead) and 
extravasation of dye into clivus and nasophar- 
ynx (sma! arrowhead). 





Fig 5.—Digital subtraction angiogram showing 
detachable balloon imside lumen of internal 
carotid artery (errowhead). Note that pseudo- 
aneurysm has disappeared. 





Fig 6.—Computed tomograms showing multi- 
ple fractures of both maxillary sinuses and 
nasal bones (Le Fort IN. 


across the posterior table of the frontal 
sinus, the antenior clinoid process, and the 
greater wing of the sphenoid, reaching the 
clivus inferiorly (Fig 2). Twelve hours after 
admission, he bled massively from his 
mouth and nose and lost approximately 2 L 
of blood in a few minutes; he went into 











Fig 8.—Left vertebral angiogram showing filling of right supraclincid internal carotid without filling 


occluded aneurysm. 


cardiac arrest and was immediately resus- 
citated. He underwent an emergency tra- 
cheotomy and the nasopharynx was exam- 
ined. A 1.5-cm vertical laceration was dis- 
covered in the roof of the nasopharynx. At 
first, it was attributed to traumatic naso- 
tracheal intubation; however, it bled mas- 
sively on manipulation and coincided with 
the inferior projection of the skull fracture 
into the sphenoid sinus and clivus. A poste- 
rior pack was then placed and a carotid 
angiogram immediately performed. It 
showed a pseudoaneurysm of the internal 
carotid artery just proximal to the origin 
of the ophthalmic artery (Fig 3). There was 
also a leak of radiopaque material into the 
nasopharyngeal vault (Fig 4). The patient 
then underwent embolization of the inter- 
nal carotid artery with a detachable bal- 
loon (Fig 5). 
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The posterior pack was removed the 
following day with no bleeding. A week 
later, the patient underwent open reduc- 
tion of his mandibular and frontal sinus 
fractures. He was discharged on the sixth 
postoperative day and has not bled since. 

CASE 2.—A 41-year-old man was trans- 
ferred from another hospital because of 
severe skull fractures sustained in a car 
accident. The neurologic examination dis- 
closed a mild head injury without focal 
deficit. Computed tomography showed Le 
Fort II fractures (Fig 6) and fractures of 
both tables of the left frontal sinus. The 
fractures extended inferiorly to involve the 
orbit and posteromedially across the crista 
galli. A frontal craniotomy was performed. 
Bony fragments were removed. The dural 
tears were repaired. The frontal sinus was 
cranialized and packed with temporalis 
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muscle. The Le Fort fractures were treated 
with intermaxillary fixation and craniofa- 
cial suspension. The left eye was enucle- 
ated because the globe had ruptured. 

One year later, while undergoing a sep- 
torhinoplasty, he bled massively. The 
bleeding was controlled with posterior 
nasal packing. Carotid angiography was 
performed and showed no abnormal vascu- 
lar findings. He did well for another three 
months, when he began to suffer from 
severe episodes of epistaxis requiring sev- 
en blood transfusions. 

A repeated carotid angiogram demon- 
strated a large pseudoaneurysm of the 
internal carotid artery at the cavernous 
sinus. This pseudoaneurysm extended into 
the sphenoid and ethmoid sinuses (Fig 7). 

“Trapping” of the pseudoaneurysm was 
proposed as the definitive treatment, using 
an intra-arterial catheter to place detach- 
able balloons both distal and proximal to 
the pseudoaneurysm. Since the “trapping” 
procedure stops all blood flow through the 
internal carotid artery, an extracranial- 
intracranial bypass operation was per- 
formed first by anastomosing the superfi- 
cial temporal artery to a branch of the 
middle cerebral artery on the side of the 
pseudoaneurysm. As the patient awoke 
from general anesthesia following the 
extracranial-intracranial bypass, and 
while still intubated, he had massive epis- 
taxis. The blood loss was estimated to be 
2.5 L in approximately five minutes. This 
was controlled with a posterior pack, and 
the “trapping” procedure was immediately 
attempted, but this failed as the distal 
balloon deflated spontaneously after 
detachment and migrated to occlude a 
branch of the middle cerebral artery. Post- 
operative angiography showed a functional 
superficial temporal to middle cerebral 
bypass. Thus, the internal carotid artery 
was ligated in the neck with the hope of 
slowing the flow to the pseudoaneurysm 
and allowing thrombosis to occur. The pos- 
terior pack was successfully removed after 
two days. The patient was later discharged 
and has never bled again. Cerebral angiog- 
raphy was repeated four months later and 
a left vertebral angiogram showed good 
blood flow through the extracranial-intra- 
cranial bypass and retrograde filling of the 
occluded internal carotid artery from the 
circle of Willis down to the level of the 
anterior clinoid. There was no filling of the 
aneurysm and it was assumed to have been 
successfully thrombosed (Fig 8). 


COMMENT 
The incidence of injuries to the 
internal carotid artery is unknown. In 
a period of 36 years, Brown et al* 
found only 20 cases of internal carotid 
injury in civilians, the majority of 
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which occurred in the neck and were 
the result of penetrating wounds. In 
one series of 2000 blunt craniocerebral 
injuries, the carotid artery was 
injured extracranially in 0.5%, while 
major intracranial vessels were 
injured in 3% of the cases as proved 
by angiography or autopsy.’ Our sta- 
tistics from 1981 to 1987 at the Uni- 
versity of Texas Hermann Hospital 
Trauma Center show only two cases 
(0.05% ) of intracavernous aneurysms 
presenting with epistaxis in a popula- 
tion of 4300 blunt head injuries. Over 
the same period, the incidence in the 
general hospital population of 176500 
patients was 1.1 per 100000. 

In 1981, Chambers et al? reviewed 
the literature and found 96 cases with 
the syndrome of delayed epistaxis and 
monocular blindness following blunt 
head injury. He also added four 
patients of his own. Only 54% of the 
patients developed epistaxis in the 
first month, while in some patients, it 
took several years for the epistaxis to 
become manifest. Unilateral blind- 
ness was present in 73% and bilateral 
blindness in 14%. Blindness was usu- 
ally noted immediately after trauma. 

In 1983, Fox," who compiled the 
available world data since 1935, pub- 
lished his monumental series of 3100 
cases of intracranial aneurysms and 
4000 references from the world litera- 
ture. He found 232 cases of internal 
carotid artery aneurysms, of which 
only 173 (75%) were the result of 
blunt trauma. There were 115 cases of 
internal carotid artery aneurysms. Of 
these, only six (576) were located in 
the petrous portion and 73 (63%) in 
the cavernous portion. Only 55 
patients (24%) originally presented 
with epistaxis, all of whom had an 
intracavernous aneurysm. 

Severe head trauma can result in 
sufficient injury to an artery to 
produce a dilatation or a false aneu- 
rysm. Injury to the cavernous portion 
of the internal carotid artery can 
result in a carotid-cavernous fistula, a 
false aneurysm, dissection of the 
artery, or rupture and fatal hemor- 
rhage."? 

The exact mechanism of carotid 
cavernous fistula formation is un- 
clear. The large size of some of these 
fistulas is sometimes attributed to a 
preexisting aneurysm that ruptured 
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during trauma. At times, fistulas can 
arise from direct puncture by a pene- 
trating object or from crushing of the 
skull. It is uncommon to see penetrat- 
ing spicules of bone on roentgeno- 
grams. The presenting symptom may 
be a subjective bruit. Other symptoms 
include chemosis, proptosis, ophthal- 
moplegia, and blindness." 

Blunt head injury may result in 
aneurysm formation from shearing 
forces or hemorrhages in the arterial 
wall, thus weakening the artery. This 
might explain the delay in aneurysm 
formation. Presumably, the pounding 
of blood against the weakened arterial 
wall is responsible for further stretch- 
ing of the artery and forming the 
aneurysm. This takes time and might 
happen within months (as in case 2) or 
years." Actual tears in the artery 
produce false aneurysms. Basilar 
skull fractures have been shown to 
create tears in the internal carotid, 
basilar, and vertebral arteries. In 
some cases, aneurysms were attrib- 
uted to transsphenoidal surgery." 

Clinically, the most common symp- 
tom of traumatic intracavernous 
aneurysm is epistaxis. This takes 
place when the aneurysm ruptures 
into the sphenoid sinus or directly 
into the nasopharynx through the 
basilar skull fracture. 

Epistaxis occurs in 76% of cases 
and may be delayed. Incidental dis- 
covery occurs in 10%, cavernous sinus 
syndrome occurs in 7%, a bruit in 3%, 
and a carotid cavernous fistula in 
395.' The triad of unilateral blind- 
ness, orbital fractures, and massive 
epistaxis should alert the surgeon to 
the presence of a false aneurysm in 
the cavernous sinus." This triad 
carries a mortality rate of 3095 .!? 

Blindness probably results either 
from direct trauma to the optic nerve 
or ophthalmic artery, from a fracture 
of the optic canal, or from compres- 
sion of the optic nerve and ophthalmic 
artery by the aneurysm or hemato- 
ma. 

The cavernous sinus syndrome con- 
sists of involvement of the cranial 
nerves inside the sinus. In Chambers' 
series," the oculomotor nerve was 
involved in 33%, the trigeminal in 
16%, and the abducens in 17%. The 
trochlear nerve was less frequently 
involved. The olfactory nerve that 
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runs outside the cavernous sinus was 
also found to be involved in 16%. 

The definitive diagnosis is made by 
angiography. The aneurysm is usually 
seen projecting inferomedially and 
anteriorly. It amise: in the infraclinoid 
area, proxima. to the ophthalmic 
artery. It may reach such dimensions 
as to occupy the sphenoid and ethmoid 
sinuses (Fig 6). It is extremely impor- 
tant to perform a carotid angiogram 
on any patient presenting w:th blind- 
ness following blunt head trauma. The 
presence of other focal signs such as 
chemosis, ophthalmoplegia, or squint 
snould also raise the index of suspi- 
cion. Obviously, epistaxis, when 
present, would alert the examiner; 
however, one should not wait for it to 
develop since it could be rapidly fatal. 
Computed tomegraphy of the skull 
will usually reveal fractures of the 
sphenoid sinus, anterior clinoid, or 
clivus. These fractures should be spe- 
cifically looked for in severe head 
trauma where coma may mask other 
clinical signs. 

Should massive nasal bleeding 
occur, posterior packing is ordinarily 
sufficient to stcp the blood loss and 


- allow the radielogist to catheterize 


the patient and perform the angiogra- 
phy. A tracheotemy should be serious- 
ly considered in the presence of a 
posterior pack. Tracheotomy is a must 
if the patient has severe maxillofacial 
injuries. Moreover, the placement of a 
posterior pack would, at any rate, 
prevent nasotracneal intubation. 
Emergency room personnel, anesthe- 
siologists, and paramedics should be 
cautioned against placing a nasotra- 
cheal tube or airway. Such a tube 
could distract the fractured frag- 
ments and penetrate the sphenoid 
sinus or even the cranial cavity. It 
could also precipitate massive hemor- 
rhage. 

It is also appropr:ate to caution the 
surgeon coming in at a much later 
date to correct a residual post-trau- 
matic external nasal deformity or a 
septal deviation. During a septorhino- 
plasty, performing lateral and medial 
osteotomies could distract or refrac- 
ture healed frontoe:hmoidal complex 
fractures, resulting in rupture of 
intracavernous aneurysm. Similarly, 
correction of a high septal deviation 
by removing parts of the perpendicu- 


lar plate of the ethmoid could result in 
distracting a fracture line that 
extends into the sphenoid simus and 
cause the rupture of a previously 
unrecognized pseudoaneurysm. Pa- 
tients undergoing elective septorhino- 
plasty for the correction of a nasal 
deformity after major midface trau- 
ma should be handled with extreme 
caution, especially if they give a histo- 
ry of repeated epistaxis or monocular 
blindness following the accident. 
Obviously, in such patients, other oto- 
laryngologic procedures could result 
in the rupture of a pseudoaneurysm; 
therefore, care should be exercised 
when performing any sphenoid or eth- 
moid surgery or in repairing a cere- 
brospinal fluid leakage. 

Definitive treatment consists of 
occlusion of the parent artery distal 
and proximal to the aneurysm (trap- 
ping). Whenever possible, this is 
achieved without occluding the oph- 
thalmic artery. Trapping may be done 
surgically, with distally and proxi- 
mally placed vascular clips, or the 
internal carotid artery may be eathe- 
terized and detachable balloens or 
wire coils placed for occlusion of the 
artery distal and proximal :o the 
aneurysm. The distal occlusion is per- 
formed to prevent backflow frcm the 
cerebral circulation through the circle 
of Willis. Recent studies have shown 
that occlusion of the internal carotid 
artery could be performed with impu- 
nity in selected cases in whieh the 
collateral circulation through the cir- 
cle of Willis is intact, but whenever 
the patient's collateral circulation is 
compromised, first performing an 
extracranial - intracranial vascular 
shunt is considered. The vascular 
shunt is usually achieved by anasto- 
mosing the superficial temporal 
artery to a branch of the middle cere- 
bral artery. Such a bypass will collat- 
eralize the hemispheric blood flow 
through the external carotid artery. 

In case 2, the trapping proeedure 
failed, but successful obliteration of 
the aneurysm was achieved by inter- 
nal carotid artery ligation in the 
neck. 


CONCLUSION 


Injuries to the internal carotid 
artery at the skull base are rare but 
can present life-threatening rapid 
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blood loss. Furthermore, this compli- 
cation of head injury may become 
evident, not at the time of injury, but 
months following the injury. Thus, a 
high index of suspicion is required to 
make an early diagnosis, preventing 
the catastrophe. Patients having bas- 
al skull fractures at the sphenoid 
sinus, anterior clinoid, or clivus and 
associated blindness, chemosis, oph- 
thalmoplegia, squint, abnormal facial 
sensation, or epistaxis should have an 
early carotid arteriogram to search 
for an occult carotid vascular injury. 


Figures 4 and 5 are reproduced courtesy of 
Michel E. Mawad, MD, Methodist Hospital, 
Houston. 
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Burn Scar Carcinoma of the Head and Neck 
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e Carcinomas arising in burn scars are 
uncommon. Of the several hundred cases 
reported in the world's literature, 3096 
have been described in the head and neck 
region. Acute burn scar carcinoma, which 
occurs within one to two years of injury, is 
rare, while the chronic type, with an aver- 
age latency of 35 years from injury to 
diagnosis, is much more common. Two 
cases of burn scar carcinoma are pre- 
sented. Treatment is based on the histo- 
logic cell type (usually squamous cell or 
basal cell), in addition to the clinical 
stage. Adjuvant radiation therapy can 
often improve the results obtained with 
surgical excision alone. Proper initial 
treatment of burns, with early use of skin 
grafts, might curb the development of 
these potentially serious tumors. 

(Arch Otolaryngol Head Neck Surg 
1988; 114: 1038-1040) 


‘ees is credited with the first ob- 
servation of malignant changes 
occurring in a burn scar in the 
first century AD.' Although Mar- 
jolin? wrote extensively on carcinomas 
arising in chronic ulcers in the 1828 
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edition of the Dictionnaire de Medi- 
cine, it was apparently Smith in 1850 
and later DaCosta in 1903 who 
bestowed the eponym of Marjolin's 
ulcer on a malignancy arising in any 
chronic ulcer. Over the last 80 years, 
this term has become specifically 
applied to those malignant lesions 
arising from scars. Since burns have 
overtaken other types of trauma as 
the cause of scars most likely to devel- 
op cancer, Marjolin's ulcer has incor- 
rectly become synonymous with burn 
scar carcinoma.? 

While squamous cell carcinoma is 
by far the most common malignant 
cell type, basal cell carcinoma, mela- 
noma, and sarcoma have also been 
reported. Burn scar carcinoma can be 
separated into two categories based 
on the time from injury to the devel- 
opment of cancer. In their now classic 
review of burn scar carcinoma, Treves 
and Pack* defined the acute form as 
arising “within a year of the date of 
injury," and the chronic type as devel- 
oping anytime thereafter. Chronic 
burn scar carcinoma is much more 
common than the acute type. 

Approximately 30% of burn scar 
carcinomas occur in the head and neck 
region. The surgeon performing skin 
grafts or reconstructive procedures 
about the head or neck in areas of 
nonhealed burn scar often fails to 
entertain the diagnosis of carcinoma 
arising in a burn scar, because he is 
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not familiar with this as a disease 
entity. The etiology is even more diffi- 
cult to establish in chronic burn scar 
carcinoma, because of the absence of a 
temporal association between the 
burn and the development of carcino- 
ma. We report one acute and one 
chronic burn scar carcinoma in the 
head and neck region. The incidence, 
etiology, clinical and histopathologic 
features, treatment, and prognosis 
are then discussed. 


REPORT OF CASES 


CasE 1.—A 27-year-old white man who 
had lived in Texas most of his life and had 
previously worked at outside construction 
jobs accidentally burned the superior helix 
of his left pinna with the flame of a 
welder’s torch. The wound was treated 
with antibiotic ointment and left open to 
heal for 19 months. Examination at that 
time revealed an ulcerated scar along the 
superior rim of the helix with rolled ery- 
thematous margins and a fibrinous cover- 
ing over exposed perichondrium. 

The ulcerated burn scar was surgically 
débrided, and a supraclavicular full-thick- 
ness pinch graft was used to reconstruct 
the soft-tissue defect. Histopathologic 
examination of the specimen revealed 
basosquamous carcinoma. The tumor dem- 
onstrated distinct components of both 
squamous cell carcinoma and basal cell 
carcinoma. Since it was felt that the tumor 
would behave as a squamous cell carcino- 
ma, the upper segment of the pinna was 
excised with a 1.0-cm margin around the 
healed skin graft, and reconstruction of 
the resulting defect was undertaken. There 
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has been no evidence of reeurrence after 
three years of 7ollow-up. 

Case 2.—A 39-year-old white man was 
referred for treatment.of a “postauricular 
fistula.” He described a “cyst” that had 
been evident behind his left ear for the 
previous six te 22 months. The cyst had 
ruptured spontaneously, with discharge of 
purulent contents, three months prior to 
our evaluation. Lecal weund care and oral 
antibiotic therapy resulted in “good resolu- 
tion” of the patient’s infection; however, 
three weeks prior to our evaluation, he 
noticed increasing pain, progressive ery- 
thema, recurrent purulent discharge, and 
retraction of h's ear superiorly. 

His medical aistory was significant for a 
third-degree s-alding water burn of the 
left ear at the age of 7 years, which had 
healed secondarily by granulation. He had 
no personal or family history of head and 
neck or cutaneous malignancies. He had 
smoked one to 1% packs of cigarettes per 
day for 18 years, but did not consume 
alcohol and tock no medications. 

On physical examination, the patient's 
left ear was slightly tender, with erythema 
and retraction superiorly. The skin of the 
posterior pinnaand postauricular area was 
macerated, frizole, and indurated, and had 
a purulent discaarge. The tympanic mem- 
brane, external auditory canal, and middle 


~ ear were normal. A left posterior cervical 


node and a lef? tail of parotid node, each 
less than 0.5 cm, were noted. Results of the 
remainder of the examination were nor- 
mal. 

Local biopsy of the lesion resulted in a 
diagnosis of squamous cell carcinoma. 
Results of laberatory studies including a 
complete blood zell count with differential, 
electrolytes, urea nitrogen, creatinine, glu- 
cose, prothrom»ir time, partial thrombo- 
plastin time, iver enzymes, urinalysis, 
audiogram, chest and skull roentgeno- 
grams, tomograms of the internal auditory 
canals, and liver/spleen and bone scans 
were all norma. 

The patient mderwent a left auriculec- 
tomy, superfici-] parotidectomy, modified 
radical neck d ssection (sparing cranial 
nerve XI), and oecipital node dissection. 
The defect was zovered with a split-thick- 
ness skin graft. The patient's postoperative 
course was rcnremarkable. The final 
pathology report showed positive margins 
posterosuperior-y from the auricle; none of 
14 neck nodes were positive, and two of 16 
intraparotid nedes were positive. The 
patient subsequently underwent radiation 
therapy, commencing eight weeks postop- 
eratively, and received 62 Gy to the region 
of the left ear, t&mporo-occipital area, and 
the parotid bec. He was fitted with an 
auricular prosthesis, and remains asymp- 


tomatic and free of disease 2!? years post- 
operatively. 


COMMENT 


The temporal relationship between 
skin cancer and repetitive heat expo- 
sure is well known. Kangri (*an earth- 
en bowl") burn cancer in India and 
kairo (“a tin box") burn cancer in 
Japan are both types of thermal- 
induced skin malignancies that are 
related to the wearing of a portable 
stove against the body for extended 
periods of time. Although in the 
western world burn scar carcinomas 
are primarily found on the extremi- 
ties, up to 30% occur in the head and 
neck region.5 Deep or extensive burns 
that heal slowly have the highest inci- 
dence of malignancy.! 

These tumors can be classified as 
acute or chronic. Acute burn sear car- 
cinoma has been arbitrarily defined 
by Treves and Pack‘ as those lesions 
occurring less than one year after 
injury.' Their average latency is four 
months but may be only weeks.* These 
are rare lesions and may be either 
basal cell or squamous cell carcino- 
mas. Although latencies of over 50 
years have been reported for chronic 
(arising more than one year after 
burn) burn scar carcinoma, the aver- 
age is approximately 35 years.“ The 
lag period prior to induction of malig- 
nancy is inversely proportional to 
patient age at the time of burn. Thus, 
younger patients tend to develop can- 
cer after a much longer period of 
time.* Multiple tumors within a single 
burn scar are rare, regardless of his- 
tologic type.’ 

The majority of burn scar carcino- 
mas occur in burns that remain 
ungrafted.5 Although they are rare in 
grafted sites, Arons et al? reported 
three such cases in his series of 56 
patients.’ Areas of primary graft fail- 
ure or where pinch grafts were used 
also show an increased likelihood to 
develop burn scar carcinoma. 

Several theories have been offered 
to explain the development of burn 
scar carcinoma.**' Ribbet suggested 
that misplaced epithelial cell groups 
were responsible? Although Virchow 
believed that chronic irritation played 
a primary role? Treves and Pack‘ 
attributed it to the release of toxins. 
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In 1941 MacKenzie and Rous" pro- 
posed a two-stage mechanism. In the 
first, or "initiating," phase, normal 
cells are changed to dormant cells, 
perhaps by chronic exposure to irri- 
tants such as sunlight. Later, a “pro- 
moting" phase (the burn) encourages 
the dormant cells to become neoplas- 
tic. Arons et al" attempted to promote 
the development of acute skin cancer 
in mice, using burns alone. While this 
did induce basal cell and pseudoepi- 
theliomatous hyperplasia, he con- 
cluded that burn trauma rarely was 
the cause of malignant transforma- 
tion and that other cocarcinogens 
must be present. He did not speculate 
on what form these cocarcinogens 
might take. As yet, there is no univer- 
sally accepted theory to explain the 
development of burn scar carcinoma. 

Burn scar carcinoma is found pri- 
marily in adults, although any age or 
race can be affected. Average age at 
diagnosis is the middle 50s for both 
the acute and chronic types. While the 
incidence of burns is higher for 
women, burn scar carcinoma is much 
more common in men.' ^ A male- 
female ratio of 3:1 is most common, 
but ratios as high as 7:1 to 9:1 have 
been described. 

Grossly, these lesions may be papil- 
lary and exophytic, but they are usu- 
ally flat, indurated, ulcerated, and 
infiltrative.” Raised edges surround a 
central area of friable granulation 
tissue with the appearance of velvet 
plush. Overlying crusts are easily 
removed. For squamous cell carcino- 
ma, late clinical findings of pruritus, 
deep persistent pain, hyperesthesia, 
and deep invasion are often accompa- 
nied by a foul odor.* Basal cell tumors 
behave similarly to those found else- 
where. 

When malignancy is suspected, a 
biopsy must be performed. Histopath- 
ologic diagnosis can occasionally be 
difficult because of confusion between 
pseudoepitheliomatous hyperplasia 
and squamous cell carcinoma.'? 
Although both may show leukocytic 
infiltrate, epidermal degeneration, 
and epithelial cell proliferation, the 
latter two characteristics are not lim- 
ited by the basement membrane in 
squamous cell tumors. Basal cell car- 
cinomas appear and behave just as 
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their counterparts elsewhere on the 
body.** They are found only in superfi- 
cial burns where hair follicles and 
sweat glands are preserved. Squa- 
mous cell tumors may be found in 
superficial and deep burns. Basosqua- 
mous mixtures can also occur, and are 
generally treated as squamous cell 
tumors. Neoplastic changes are usual- 
ly marginal and spread slowly. The 
surrounding dense, fibrous, relatively 
avascular scar tissue may help impede 
invasion and metastasis.**° Superim- 
posed inflammation and infection are 
also usually present. 

Burn scar carcinoma may be pre- 
ventable. When a burn occurs, the 
caveats of burn care as described by 
Treves and Pack* over 50 years ago 
still apply today.'^* These include (1) 
prevent infection by aggressive local 
wound care; (2) promote rapid epithe- 
lialization; (3) graft as early as indi- 
cated; (4) proper scar care; (5) treat- 
ment of scar contractures with pres- 
sure dressings, splints, elastic sup- 
ports, flaps, grafts, exercises; and (6) 
excision of scars at the first sign of 
degenerative changes, neoplastic or 
otherwise. 

Although Treves and Pack* felt that 
radiation therapy was acceptable for 
small lesions, current opinion favors 
surgical resection with adequate mar- 
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gins, regardless of histologic struc- 
ture.'**’? Excision must include the 
tumor and the entire cicatrix. Cosme- 
sis is often sacrificed to ensure ade- 
quate removal, and skin grafts should 
be used for primary coverage. Novick 
et al' recommend a one-year wait 
prior to flap coverage. Regional node 
dissection is performed only when 
clinically positive nodes are present. 
Bostwick et al? described six patients 
who developed aggressive unresecta- 
ble local disease less than six months 
after primary excision, and suggested 
that access to adjacent nodes was 
initially prevented by the burn scar 
but subsequently allowed by excision. 
Therefore, they recommend node dis- 
section for most large lesions. Har- 
kins“ feels this is also indicated for 
high-grade tumors. 

Overall recurrence rates ranging 
from 10% to 50% have been reported. 
Recurrence after irradiation has been 
higher than after surgery (47% vs 
16% in one study).’ In general, the age 
of the scar is more important than the 
age of the patient. Acute burn scar 
carcinomas have a better prognosis 
than the chronic type.'** Novick et al’ 
reported a 57% five-year survival rate 
for patients with face and neck 
lesions, and 40% for those with scalp 
lesions. Despite their slow growth, 
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absence of disturbing symptoms, and 
late metastases, burn scar carcinomas 
can be quite aggressive and potential- 
ly lethal, despite their benign appear- 
ance and behavior. 

In summary, two cases of burn scar 
carcinoma have been presented. 
Although these tumors are rare, they 
seem to occur almost exclusively in 
burns that did not primarily receive 
graft treatment. Acute (arising in less 
than one year) and chronic (arising 
thereafter) types have been defined. 
The lag time to development of tumor 
is inversely proportional to patient : 
age at the time of burn. Both basal cell 
and squamous cell carcinomas can 
occur, but the former arises only in 
superficial burns. The preferred treat- 
ment is surgical excision with node 
dissection for clinically positive 
nodes. Despite their slow growth, 
absence of symptoms, and benign 
appearance, these tumors are highly 
aggressive. Recurrence and mortality 
rates are high. Proper care of the 
initial burn, particularly early graft- 
ing, can possibly prevent the occur- 
rence of this potentially aggressive 
tumor. 
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Letters to the Editor 


Computed Tomography in 
Evaluating Metastatic Neck Disease 


To the Editor. —We would like to add 
some additional comments to the edi- 
torial footnote by Byron Bailey, MD, 
regarding the article, “Metastatic 
Neck Disease: A Clinical/Radiograph- 
ic/Pathologpe Correlative Study,” by 
Feinmesser and colleagues. We have 
previously expressed our concerns in a 
personal communication to the au- 
thors prior to the publication of their 
article. In addition to the limitations 
that result from the use of an older 
eomputed tomczraphic (CT) scanner, 
as pointed out by Dr Bailey, an equal- 
ly important issue that the authors 
did not mentien in their article is 
their use of 10-mm sections in some 
patients. They suggested that exclu- 
sion of thes» patients would not sig- 
nificantly change the data in their 
&rticle. However, we would suggest 
that the data from these patients be 
discarded, partieularly since the 
&uthors themselwes emphasize the 
size criteria in separating malignant 
from benign lemph nodes. Fifteen 
millimeters is accepted as the dividing 
line betweer normal and abnormal 
nodes.’ If sections are taken at 10 mm, 
as was done in some patients, and one 
section happens to be just above a 
node, that seeticn will appear to be 10 
mm less in size m the superior/inferi- 
or direction than x: really is. In other 
words, a 15-mm node will be 5 mm in 
length, and a 20-mm node in the axial 
plane will appear to be 10 mm in 
length. Altheugna nodal size is deter- 
mined in two planes, lymph nodes are 
often oval or fusiform rather than 
round and are larger in the craniocau- 
dad plane. Thus, nodes that may be 
significant in temms of metastatic dis- 
ease will be missed. resulting in a high 
number of false-negative CT scans. 
This could well account for the 
authors’ lower rate of positive predic- 
tive values (31.6%) of the CT scan. 
This is lower than the rates recorded 
in articles by Friedman et al, Stevens 
et al,* and Gatenby et al^ The sensitiv- 
ity rate of finding pathologic nodes by 
CT in clinically negative necks should 
also be higher than 57.6%. 

As pointed out by Dr Bailey, it 
appears that these are expert clini- 


cians, since their ability to detect nod- 
al disease in the neck was quite high. 
As they mentioned in their article, 
however, “CT may play a more signif- 
icant part in the evaluation of irradi- 
ated necks, but this still has to be 
investigated further with a large sam- 
ple of necks.” Of the four necks that 
they felt could be classified clinically 
as NO, one was upstaged by the 
authors to N1 by the use of a CT scan. 
This patient had undergone radiation 
treatments previously. We have found 
that the CT is of particular value to 
patients who have had a previous 
course of radiation and/or surgery 
where physical examination may be 
difficult. In addition, there are 
patients who have short, stocky necks 
or who, for other reasons, are difficult 
to evaluate. 

Another thing we found unusual 
about this study was that they only 
had three patients where central 
necrosis proved to be of help in diag- 
nosing metastatic disease. Central 
necrosis can be seen often im nodes 
smaller than 15 mm, so that size is not 
the only criterion that can be used. 
The presence of extra nodal extension 
can also be determined on CT sean and 
can be very significant in terms of 
prognosis, as well as possible thera- 
peutic considerations. 

Although Dr Bailey suggests that 
the topic merits careful consideration 
because of savings in cost that can be 
achieved if physical examination is 
equivalent to CT scanning, one must 
remember that CT scanning of the 
neck in patients with squamous cell 
malignancies is usually performed not 
only to evaluate the neck but also to 
simultaneously evaluate the primary 
tumor. The CT scan has shown to be 
very helpful with regard to accurate 
determination of primary tumor size, 
deep tissue extent, bone or cartilage 
involvement, and separation of prima- 
ry and metastatic disease. In our 
institution there is no additional cost 
to examine neck nodes, particularly in 
cases where the larynx, hypopharynx, 
or base-of-tongue primary tumors are 
being evaluated, since the neck is also 
seen in these CT scans. Additional 
nodal disease in the areas that eannot 
be felt even by the best examiner, such 
as in the retropharyngeal or parapha- 
ryngeal space, can also be of great 
importance to the clinician. We have 
used CT prior to endoscopic examina- 
tions in looking for an unknown pri- 
mary tumor site in patients who 
present with neck disease. We have 
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seen large submucosal tumors that 
may not otherwise have been detected 
during endoscopic examinations. 
Therefore, when cost-effectiveness is 
being considered, these multiple other 
factors are important. 

We congratulate these authors on 
an honest attempt to see what value 
CT has for them at their institution. 
However, we think that CT can do 
better than what they have presented 
in this study, and we would encourage 
others to report their experience. We 
agree with the authors that this 
would be particularly helpful in 
patients with prior treatment, and, in 
these instances, we have found follow- 
up CT scans very helpful in looking for 
recurrent disease. Just as physical 
examination by expert clinicians such 
as these enhances detection of nodal 
disease, so also is CT limited, not only 
by the quality of the scans, but also by 
the expertise of those that are reading 
them. This has been verified through 
our own experience. Certainly, further 
study of this important subject is 
needed. 

MICHAEL H. STEVENS, MD 
Ric HARNSBERGER, MD 
Salt Lake City 
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In Reply.—We would like to thank 
Drs Stevens and Harnsberger for 
their comments and speculations, 
much of which is in line with our 
thinking. 

We look forward enormously to see- 
ing their own results when they are 
available. 

RAPHAEL FEINMESSER, MD 
JEREMY L. FREEMAN, MD, FRCSC 
ARNOLD M. NoyEK, MD, FRCSC 
B. DEREK BIRT, MD, FRCSC 
Toronto 
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ROBERT E. FECHNER, MD, SECTION EDITOR 


University of Virginia School of Medicine, Charlottesville 


A 22-year-old man noted a rapidly 
enlarging submental mass for six 
weeks. The mass was not painful, or 
tender, or associated with fevers, 
chills, headaches, sore throats, ar- 
thralgias, anorexia, or fatigue. In 
addition, he denied having odyno- 


PATHOLOGIC QUIZ CASE 1 


Jonathan R. Berman, MD, New Hyde Park, NY 


phagia, dysphagia, hoarseness, cough, 
and exposure to cats or other ani- 
mals. 

On examination, he had a firm, 
nontender, mobile 3 X 2-cm mass in 
the submental triangle, not involving 
the mandible. Physical examination 


PATHOLOGIC QUIZ CASE 2 


disclosed no other abnormalities. 
Believing the mass to be an 
enlarged lymph node, he had an exci- 
sion of the mass. A representative 
histologic section is shown in Figs 1 
through 3. 
What is your diagnosis? 


Melissa McBrien, MD; Thomas Victor, MD; Allan P. Wolff, MD, Evanston, Ill 


A 4-year-old boy presented with a 
l-em slowly enlarging, nontender, 
subcutaneous mobile nodule anterior 
to the tragus of the left ear. A fine- 
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needle aspiration cytologic specimen 
was first obtained, and strongly sug- 
gested the diagnosis (Figs 1 and 2). 
Excision of the lesion was accom- 
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plished, and pathologic review con- 
firmed the diagnosis (Fig 3). 
What is your diagnosis? 


Resident's Page 





Figure 3. 


PATHOLOGIC QUIZ CASE 1 





‘PATHOLOGIC QUIZ CASE 2 





Figure 2. 
Figure 3. 
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Pathologic Diagnosis: Toxoplasmo- 
sis lymphadenitis. 

In Fig 1, reactive changes in lymph 
nodes or focal necrosis with large 
germinal centers with transformed 
lymphocytes, numerous mitoses, and 
tingible bodies are found. The most 
distinctive histologic feature is seen in 
Figs 2 and 3, namely, the presence of 
scattered individual or small clusters 
of epithelioid histiocytes that may 
encroach on, and focally blur, the out- 
line of the germinal center. No true 
granuloma formation, fibrosis, necro- 
sis, or multinucleated giant cells are 
seen. Hyperplasia of the interfollicu- 
lar lymphoid tissue and medullary 
cords is also present, with scattered 
immunoblasts, plasma cells, and reac- 
tive histiocytes.' Eosinophils are 
scarce. Intracellular Toxoplasma gon- 
dii organisms, or their cysts, are not 
seen in lymphoid tissue sections with 
hematoxylin-eosin staining. Occasion- 
ally, the trophozoites are seen with 
Giemsa and Wright's stains.' Serolog- 
ic tests are the mainstay of diagno- 
sis. 

The most common clinical manifes- 
tation of toxoplasmosis in an adult is 
lymphadenopathy involving single or 
multiple nodes that can involve both 
superficial and deep lymphatic 
chains. 

The protozoan, T gondii, causes a 
zoonosis with cats as the definitive 
host. Toxoplasma gondii? exists in 
three forms: trophozoites, cysts, and 
oocysts. The trophozoites are the 
infectious form, responsible for mani- 
festations of acute infection. The cyst 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


is responsible for persistence of latent 
infection, and the oocyst is found only 
in the cat? Infection in man occurs 
after the ingestion of either the oocyst 
or cyst from undercooked meat, espe- 
cially lamb, beef, pork, or chicken; 
from cat feces that inadvertently 
enters the human digestive tract, or 
transplacentally via the trophozoite. 
Digestive enzymes disrupt the cyst 
and release trophozoites that invade 
the intestinal epithelium and enable 
hematogenous spread to all organs of 
the body. The protozoan multiplies 
intracellularly, predominantly in re- 
ticuloendothelial cells. The infectious 
trophozoites form latent cysts as they 
mature. Cysts have been isolated from 
brain, liver, spleen, and muscle.‘ 

Parasitic infection by T gondii is 
not a rare disease. When tested sero- 
logically, approximately 75% of the 
world population and 35% of the 
US population have contracted the 
organism.’ Toxoplasmosis can present 
as either an acquired or a congenital 
infection. The two acquired forms are 
disseminated and lymphadenopathic 
types. Disseminated toxoplasmosis 
strikes those afflicted with immuno- 
compromised disease states: neo- 
plasms, blood dyscrasias, and ac- 
quired immunodeficiency syndrome. 
The lymphadenopathic type is the 
most common form of the disease and 
is usually asymptomatic. 

Rafaty? found 74% of patients with 
lymphadenopathic toxoplasmosis to 
be asymptomatic, with 62% of 
patients to have single-site adenopa- 
thy. Eighty-two percent had cervical 
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adenopathy. Hilar and mesenteric 
lymphadenopathy have been reported 
with deep nodes measuring 2 cm or 
more. Patients symptomatic from 
acute infection usually are febrile 
with myalgias, arthralgias, lethargy, 
and anorexia. Further examination 
usually reveals these patients to have 
myocarditis, pericarditis, and hepato- 
splenomegaly.' 

A clinical diagnosis of toxoplasmo- 
sis cannot be accurately made without 
laboratory confirmation. Definitive 
proof of infection is made with isola- 
tion of the parasite itself, which is 
uncommon. On rare occasion, fine- 
needle aspiration! of a suspicious 
mass will reveal the cysts. Histologic 
examination enables a presumptive 
diagnosis of toxoplasmosis to be 
made, but serologic confirmation usu- 
ally confirms the diagnosis. 

Serologic evidence of infection can 
be found within three weeks after the 
initial infection? The IgM levels are 
elevated originally, followed by rising 
IgG titers. Between three and six 
months, IgM titers return to normal, 
but elevated IgG titers may persist, 
sometimes even for life. The IgM 
titers of 1:64 or higher are found 
within six months of acute infection, 
ten-times-higher titer levels can be 
found with enzyme-linked immuno- 
sorbent assay-IgM. The indirect 
immunofluorescence antibody assay 
for both IgG and IgM are highly sen- 
sitive, but the widely used Sabin- 
Feldman dye test is the most repro- 
ducible and reliable serologic method 
used in clinical laboratories today. A 
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fourfold rise in the titers of IgG frac- 
tion over a two- to three-week period 
is considered strong evidence for 
T gondii infection.'? 

Medieal therapy is recommended 
when there is a specific target organ 
damage (liver, eye, heart), severe 
debilitating symptoms, a state of 
immunosuppression, and in pregnant 


1. Kapadia SB: Hematologic diseases: Malig- 
nant lymphoma, leukemias, plasma cell dyscra- 
sias, histiocytosis X, and reactive lymph node 
lesions, in Barnes L (ed): Surgical Pathology of 
the Head and Neck. New York, Marcel Dekker 
Inc, 1985, pp 1156-1158. 

2. Frick J, Remington J: Current concepts in 
parasitelogy: Toxoplasmosis in the adult: An 
overview. N Engi J Med 1978;298:550-553. 

3. Feldman H: Toxoplasmosis (concluded). 
N Engl J Med 1958;219:1431-1437. 


Pathologic Diagnosis; Pilomatrixo- 


\ ma. 


Figure 1 is a cytelogic smear reveal- 
ing shadow cells consisting of eosino- 
philic, amorphie, anucleated struc- 
tures with occasional unstained areas 
representing the prior location of a 
mucleus. 

Figure 2 is a cytologic smear show- 
ing clusters of basophilic cells with 
large overlapping round nuclei. These 
basiloid cells are intermixed with cells 
containing distinet pink cytoplasm 
and round pyknotic nuclei. 

Figure 3 is a standard histologic 
section showing a central core of 
eosinophilic shadow cells surrounded 


1. Malherbe A, Chenantois J: Noe sur l'epithe- 
lieme calcifie des glands sebaces. Prog Med 
1880;8:826-828. 

2. Brandner MD, Bunkes J: Pilomatrixoma 
presenting as a parotid mass. Plast Reconstr 


women. The indication for treatment 
of T gondii infection in the first tri- 
mester of pregnancy is a controversial 
issue, where the risks and benefits of 
therapy must be closely examined. 
Many physicians recommend termi- 
nation of pregnancy if T gondii infec- 
tion is found at this time. Medical 
treatment consists of a four-week 
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PATHOLOGIC QUIZ CASE 2 


by a periphery of basophilic or basi- 
loid cells. The stroma of the tumor has 
a considerable foreign body giant cell 
reaction. 


This uncommon, usually benign, 
neoplasm was first described by Mal- 
herbe and Chenantois in 1880.! It usu- 
ally presents as a single, slow-growing 
subcutaneous or intradermal nodule 
with a predilection for the head and 
neck. Most pilomatrixoma occur 
before the age of 10 years, with 60% of 
all cases presenting before the age of 
20 years.’ Malignant variations, while 
extremely infrequent, have been 
reported? While usually measuring 
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course of pyrimethamine (25 mg/d) 
and trisulfapyrimidine (4 to 6 g/d). 
Acquisition of infection may be pre- 
vented by daily disposal of cat litter, 
and avoidance of gardening or soil 
handling in areas where cats have 
access. Careful cooking of meat, espe- 
cially lamb, pork, beef, and game, is 
important.'° 


8. Argyle JC, Schumann GB, Kjeldsberg CR, et 
al: Identification of a Toxoplasma cyst by fine- 
needle aspiration. Am J Clin Pathol 1983:80:256- 
258 


9. Frenkel J: Symposium on parasitic infec- 
tions: Toxoplasmosis. Pediatr Clin North Am 
1985;32:917-932. 

10. Schlech W, Carden GA: Fungal and para- 
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less than 3 cm in size, massive tumors 
as large as 15 cm in diameter have 
been reported in the preauricular 
region.’ It is suggested that these 
unusual lesions arise from primitive 
epidermal germ cells that differenti- 
ate toward hair matrix cells.’ 

Fine-needle aspiration can now be 
used to give a strong presurgical diag- 
nosis, and can facilitate planning of 
the surgical approach. Complete nar- 
row-field excision is the primary sur- 
gical goal. The- rare recurrence is 
treated with more aggressive wide- 
field excision. 


trixoma masquerading as a parotid mass. Laryn- 
goscope 1974;84:528-538. 

5. Forbes R Jr, Helwig EB: Pilomatrixoma 
(calcifying epithelioma). Arch Dermatol 1961; 
83:606-618. 


Residents and fellows in otolaryngology are invited to submit quiz cases for this section and to write letters to the 
ARCHIVES commenting on cases presented. Quiz cases should follow the patterns established and must be submitted 
in duplicate. Photomicrographs must be clear and can include an outline drawing with important structures 
labeled, especially in the case of histopathology of the ear. Illustrations must be submitted as positive color 
tramsparencies (35 mm preferred). Do not submit color prints unless accompanied by original transparencies. 
Trensparencies should be carefully packaged in a separate container. Please do mot submit glass-mounted 
transparencies of the actual glass histology slides. Material for the RESIDENT'S PAGE should be mailed to the Chief 
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News and Comment 


Cochlear Mechanics and Otoacoustic 
Emissions.— The Second Symposium 
on “Cochlear Mechanics and Otoa- 
coustic Emissions” will be held in 
Rome from March 9 through 11, 1989. 
A distinguished faculty and guest 
speakers will present lectures and 
practicums on a wide variety of topics 
related to otoacoustic emissions and 
recent advances in cochlear mecha- 
nism. Papers on all subjects pertain- 
ing to acoustic emission and physio- 
logical and psychological acoustics are 
invited. Clinical papers, if relevant to 
the symposium’s topics, are encour- 
aged. Abstracts of a maximum of 500 
words should be sent by Sept 30, 1988, 
either to Professor G. C. Cianfrone, 
Audiology Institute of Otorhinolaryn- 
gology, University of Rome “La Sapi- 
enza,” I-00161 Rome, Italy or to Dr F. 
Grandori, Department of Electronics, 
Politechnic of Milan, Piazza Leonardo 
da Vinci 32, I-20133, Milan, Italy. 


Society Officers Announced.—The 
newly elected officers and council 
members for the coming year for the 
American Laryngological, Rhinologi- 
cal, and Otological Society Inc are as 
follows: Malcolm H. Stroud, president; 
M. Stuart Strong, president-elect; 
Berkley S. Eichel, Charles W. Gross, 
Shokri Radpour, and Peter W. R. M. 
Alberti, vice presidents; Michael M. E. 
Johns, executive secretary; A. Paul 
Keller, Jr, treasurer; Frank N. Ritter, 
acting editor; and Wesley H. Bradley, 
David F. Austin, Paul L. Chodosh, 
Roger Boles, Robert I. Kohut, Mans- 
field F. W. Smith, Harold G. Tabb, 
Patrick J. Doyle, and Paul H. Ward, 
members of council. The following 
appointments were made: Mansfield 
F. W. Smith, coordinator for continu- 
ing education; Charles W. Gross, 
assistant treasurer; and Lilibet Coe, 
administrative assistant. 


Ear, Nose, and Throat Practicum.— 
The Office of Continuing Medical 
Education of the University of Michi- 
gan Medical School, Ann Arbor, is 
sponsoring an upcoming course enti- 
tled “Ear, Nose, and Throat Practi- 
cum” to be held Nov 3 and 4, 1988, at 
the Towsley Center, Ann Arbor. There 
will be 17 credit hours offered in Cat- 
egory 1 of the Physician’s Recognition 
Award of the American Medical Asso- 
ciation. For further information, con- 
tact Debbie DeSmyther, Program 
Assistant, Office of Continuing Medi- 
cal Education, Towsley Center, Box 
0210, University of Michigan Medical 
School, Ann Arbor, MI 48109-0201; 
(313) 763-1400. 


National Conference on Advances in 
Cancer Management.—The American 
Cancer Society is offering a “National 
Conference on Advances in Cancer 
Management” on Dec 7 through 9, 
1988, at the Hyatt Regency Hotel, Los 
Angeles. The objective of this confer- 
ence is to increase health profession- 
als’ knowledge about the advances in 
cancer management. The American 
Cancer Society is accredited by the 
Accreditation Council for Continuing 
Medical Education to sponsor con- 
tinuing medical education for physi- 
cians. This activity meets the criteria 
for 16 hours in Category 1 of the 
Physician’s Recognition Award of the 
American Medical Association. For 
more information, contact American 
Cancer Society, National Conference 
on Advances in Cancer Management, 
3340 Peachtree Rd NE, Atlanta, GA 
30026. 


Funding for Narcolepsy Research.— 
The American Narcolepsy Association 
announces the availability of funds 
for research projects in narcolepsy. 
Grants up to $70 000 for each study of 
one to three years are available. To 
apply, submit ten copies of a two-page 
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research proposal outline including 
(1) specific aims, (2) significance, (3) 
methods, and (4) budget and investi- 
gator’s curricula vitae. The deadline 
for receipt is Feb 1, 1989. Awards are 
expected to be made on or before Dec 
31, 1989. For further information, con- 
tact the American Narcolepsy Associ- 
ation, 335 Quarry Rd, Belmont, CA 
94002. 


American Diopter and Decibel Society 
Meeting.—The American Diopter and 
Decibel Society will hold its biennial 
meeting at the Acapulco (Mexico) 
Princess Hotel from Jan 21 through 
28, 1989. This is a combined seminar 
for ophthalmology and otolaryngolo- 
gy. Attendees will be eligible for 20 
Category 1 continuing medical educa- 
tion credits. For further information, 
contact Jeannine L. Nee, Meeting 
Coordinator, The American Diopter 
and Decibel Society, 3518 Fifth Ave, 
Pittsburgh, PA 15213; (412) 682-6300. 


Call for Papers.—The 31st Annual 
Meeting of the American Society for 
Head and Neck Surgery will be held at 
the Fairmont Hotel, San Francisco, 
April 5 and 6, 1989. Only original 
(unpublished and unpresented) mate- 
rial should be submitted. Manuscripts 
should be written in the format 
required for the ARCHIVES, the soci- 
ety's official journal, with the original 
and two copies sent to the office of the 
secretary or handed to the secretary 
prior to presentation. Six copies of a 
250-word abstract with the abstract 
cover sheet should be submitted to the 
program chairman by Nov 1, 1988. 
Notification of acceptance will be 
mailed Dec 15, 1988. No late abstracts 
will be accepted. Please send six cop- 
ies of the abstract to Jonas Johnson, 
MD, Program Chairman, Department 
of Otolaryngology, Eye and Ear Hos- 
pital, Suite 500, 230 Lothrop St, Pitts- 
burgh, PA 15213. 
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Pediazole 


erythromycin ethylsuccinate and 
sulfisoxazole acetyl for oral suspension 


(200 mg erythromycin activity and the equivalent of 600 mg sulfisoxazole per 5 ml) 





Indication 
For treatment of ACUTE OTITIS MEDIA in children that is caused by susceptible strains of Hemophilus influenzae. 


Contraindications 
Known hypersensitivity to either erythromycin or sulfonamides 

Infants less than 2 months of age. 

Pregnancy at term and during the nursing period, because sulfonamides pass into the placental circulation and 
are excreted in human breast milk and may cause kernicterus in the infant. 

Warnings 

FATALITIES ASSOCIATED WITH THE ADMINISTRATION OF SULFONAMIDES, ALTHOUGH RARE, HAVE 
OCCURRED DUE TO SEVERE REACTIONS INCLUDING STEVENS-JOHNSON SYNDROME, TOXIC EPIDER- 
MAL NECROLYSIS, FULMINANT HEPATIC NECROSIS, AGRANULOCYTOSIS, APLASTIC ANEMIA, AND 
OTHER BLOOD DYSCRASIAS. 

Clinical signs such as sore throat, fever, pallor, rash, purpura, or jaundice may be early indications of serious 
reactions. 

PEDIAZOLE SHOULD BE DISCONTINUED AT THE FIRST APPEARANCE OF SKIN RASH OR ANY SIGN OF 
ADVERSE REACTION. In some instances a skin rash may be followed by a more severe reaction, such as 
Stevens-Johnson syndrome, toxic epidermal necrolysis, hepatic necrosis and serious blood disorders. 

COMPLETE BLOOD COUNT SHOULD BE DONE FREQUENTLY IN PATIENTS RECEIVING 
SULFONAMIDES. 

Usage in Pregnancy (SEE ALSO: CONTRAINDICATIONS): The safe use of erythromycin or sulfonamides in 
pregnancy has not been established. The teratogenic potential of most sulfonamides has not been thoroughly 
investigated in either animals or humans. However, a significant increase in the incidence of cleft palate and other 
bony abnormalities of offspring has been observed when certain sulfonamides of the short, intermediate and long- 
acting types were given to pregnant rats and mice at high oral doses (7 to 25 times the human therapeutic dose). 

The frequency of renal complications is considerably lower in patients receiving the most soluble sulfonamides 
such às sulfisoxazole. Urinalysis with careful microscopic examination should be obtained frequently in patients 
receiving sulfonamides. 

Precautions 

Erythromycin is principally excreted by the liver. Caution should be exercised in administering the antibiotic to 
patients with impaired hepatic function. There have been reports of hepatic dysfunction, with or without jaundice 
occurring in patients receiving oral erythromycin products. 

Recent data from studies of erythromycin reveal that its use in patients who are receiving high doses of 
theophylline may be associated with an increase of serum theophylline levels and potential theophylline toxicity. In 
case of theophylline toxicity and/or elevated serum theophylline levels, the dose of theophylline should be reduced 
while the patient is receiving concomitant erythromycin therapy. 

Surgical procedures should be performed when indicated. 

Sulfonamide therapy should be given with caution to patients with impaired renal or hepatic function and in those 
patients with a history of severe allergy or bronchial asthma. In the presence of a deficiency in the enzyme 
ee ce, dehydrogenase, hemolysis may occur. This reaction is frequently dose-related. Adequate 

uid intake must be maintained in order to prevent crystalluria and renal stone formation. 

Adverse Reactions 

The most frequent side effects of oral erythromycin preparations are gastrointestinal, such as abdominal cramping 
and discomfort, and are dose-related. Nausea, vomiting and diarrhea occur infrequently with usual oral doses. 
During prolonged or repeated therapy, there is a possibility of overgrowth of nonsusceptible bacteria or fungi. If 
such infections occur, the drug should be discontinued and appropriate therapy instituted. The overall incidence of 
these latter side effects reported for the combined administration of erythromycin and a sulfonamide is compara- 
ble to those observed in patients given erythromycin alone. Mild allergic reactions such as urticaria and other skin 
rashes have occurred. Serious allergic reactions, including anaphylaxis, have been reported with erythromycin. 

There have been isolated reports of reversible hearing loss occurring chiefly in patients with renal insufficiency 
and in patients receiving high doses of erythromycin. 

The following untoward effects have been associated with the use of sulfonamides: 

Blood Dyscrasias: Agranulocytosis, aplastic anemia, thrombocytopenia, leukopenia, hemolytic anemia, purpura, 
hypoprothrombinemia and methemoglobinemia. 

Allergic Reactions: Erythema multiforme (Stevens-Johnson syndrome), generalized skin eruptions, epidermal 
necrolysis, urticaria, serum sickness, pruritus, exfoliative dermatitis, anaphylactoid reactions, periorbital edema, 
conjunctival and scleral injection, photosensitization, arthralgia and allergic myocarditis. 

Gastrointestinal Reactions: Nausea, emesis, abdominal pains, hepatitis, diarrhea, anorexia, pancreatitis and 
stomatitis. 

CNS Reactions: Headache, peripheral neuritis, mental depression, convulsions, ataxia, hallucinations, tinnitus, 
vertigo and insomnia. 

Miscellaneous Reactions: Drug fever, chills and toxic nephrosis with oliguria or anuria. Periarteritis nodosa and 
LE phenomenon have occurred. 

The sulfonamides bear certain chemical similarities to some goitrogens, diuretics (acetazolamide and the 
thiazides) and oral hypoglycemic agents. Goiter production, diuresis and hypoglycemia have occurred rarely in 
patients receiving sulfonamides. Cross-sensitivity may exist with these agents. 

Rats appear to be especially susceptible to the goitrogenic effects of sulfonamides, and long-term administration 
has produced thyroid malignancies in the species. 

and Administration 

PEDIAZOLE SHOULD NOT BE ADMINISTERED TO INFANTS UNDER 2 MONTHS OF AGE BECAUSE OF 
CONTRAINDICATIONS OF SYSTEMIC SULFONAMIDES IN THIS AGE GROUP. 
For Acute Otitis Media in Children: The dose of Pediazole can be calculated based on the erythromycin compo- 
nent (50 mg/kg/day) or the sulfisoxazole component (150 mg/kg/day to a maximum of 6 g/day). Pediazole should 
be administered in equally divided doses four times a day for 10 days. Pediazole may be administered without 

rd to meals. 

e following approximate dosage schedule is recommended for using Pediazole: 
Children: Two months of age or older 












Dose—every 6 hours 


Less than 8 kg (18 Ib) Adjust dosage by body weight 
8 kg (18 Ib) % teaspoonful (2.5 ml) 

16 kg (35 Ib) 1 teaspoonful (5 ml) 

24 kg (53 Ib) 1v? teaspoonfuls (7.5 ml) 

Over 45 kg (over 100 Ib) 2 teaspoonfuls (10 ml) 


How Supplied 

Pediazole Suspension is available for teaspoon dosage in 100-mi (NDC 0074-8030-13), 150-ml (NDC 
0074-8030-43) and 200-m! (NDC 0074-8030-53) bottles, in the form of granules to be reconstituted with water. The 
suspension provides erythromycin ethylsuccinate equivalent to 200 mg erythromycin activity and sulfisoxazole 
acetyl equivalent to 600 mg sulfisoxazole per teaspoonful (5 mi). 
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OTOLARYNGOLOGIST 


e Exchange urban hassles for 
advantages of community 
practice 


e Join university-trained ENT 
in practice 14 years 

e High volume head and neck 
surgery 

e Good access to university 


for CME — 50 miles from 
Pittsburgh 


* Very competitive salary 
and benefits — potential to 
become a shareholder in 

the corporation 


Write or call Mr. WiLsoN Ross: 





Daniel Stern and Associates 


Suite 240 The Medicai Center East 
211 North Whitfield Street 
Pittsburgh, PA 15206 
800/438-2476 
412/363-9700 (In PA) 


PACIFIC NORTHWEST 


Large multi-specialty group seeking 
Board Certified or Eligible otolaryn- 
gologist for immediate opening. 
New associate will join department 
of ten otolaryngologists who pro- 
vide care to 325,000 members of 
Kaiser Permanente, Northwest 
Region. Excellent professional and 
life-style opportunities in the beau- 
tiful Willamette River valley. Send 
confidential reply to: 


Regional Medical Director 
Northwest Permanente, P.C. 
3600 N. Interstate Ave 
Portland, OR 97227 
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PEDIATRIC SUSPENSION 
TITRATABLE TABLETS 


Description RYNATAN? is an antihistaminic/decongestant combination available 
for oral administration as Tablets and as Pediatric Suspension. Each tablet contains: 








Phenylephrine Tannate 25 mg 
Chlorpheniramine Tannate 8mg 
Pyrilamine Tannate 25 mg 


Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate 5 mg 
Chlorpheniramine Tannate 2 mg 
Pyrilamine Tannate 12.5 m 


charin sodium, sucrose. 


Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
effect of phenylephrine with the antihistaminic actions of chlorpheniramine and 
pyrilamine. 


Indications and Usage Rynatan is indicated for symptomatic relief of the coryza 
and nasal congestion associated with the common cold, sinusitis, allergic rhinitis and 
other upper respiratory tract conditions. Appropriate therapy should be provided for 
the primary disease. 


Contraindications RYNATAN is contraindicated for newborns, nursing mothers 
and patients sensitive to any of the ingredients or related compounds. 


Warnings Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
caution or avoid use in patients taking monoamine oxidase (MAO) inhibitors. This 
product contains antihistamines which may cause drowsiness and may have additive 
central nervous system (CNS) effects with alcohol or other CNS depressants (e.g., 
hypnotics, sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedation 
and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
inchildren, but their combination with sympathomimetics may cause either mild stim- 
ulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
or operating machinery, while using this product. 


Drug interactions: MAO inhibitors may prolong and intensif y the anticholinergic 
effects of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No long term animal studies 
have been performed with RYNATAN. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with RYNATAN. It is also not known whether RYNATAN can 

cause fetal harm when administered to a pregnant woman or can affect reproduction 
capacity. RYNATAN should be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions Adverse effects associated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, dry- 
ness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Overdosage Signs and symptoms: may vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young children may lead 
to convulsions and death. Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting it it has not occurred spontaneously. Precautions must be 
taken against aspiration especially in infants, children and comatose patients. If gas- 
tric lavage is indicated, isotonic or half-isotonic saline solution is preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 
considered. 


Dosage and Administration Administer the recommended dose every 12 hours. 
RYNATAN Tablets: Adults—1 or 2 tablets. 

RYNATAN Pediatric Suspension: Children over six years of age—5 to 10 mL 

(1 to 2 teaspoonfuls); Children tw? to six years of age—2.5 to 5 mL (2 to 1 teaspoon- 
ful); Children under two years of age—Titrate dose individually. 


How Supplied RYNATAN® Tablets: Buff, capsule-shaped, compressed tablets in 
bottles of 100 (NDC 0037-0713-92) and 500 (NDC 0037-0713-96). 


RYNATAN® Pediatric Suspension: Pink with strawberry-currant flavor, in bottles of 
one pint (NDC-0037-0715-68). 

Storage: RYNATAN Tablets—Store at room temperature; avoid excessive heat—above 
40° C (104° F). 


RYNATAN Pediatric Suspension—Store at controlled room temperature—between 
15° C and 30° C (59° F-86° F); protect from freezing. 
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THE DEPARTMENT OF SURGERY, DIVI- 
SION OF OTOLARYNGOLOGY-HEAD 
AND NECK SURGERY, UNIVERSITY OF 
KENTUCKY MEDICAL CENTER, has a 
faculty position open as Assistant 
Professor. Candidates should have a 
strong clinical and research back- 
ground and must be board certified 
(or eligible). The University of Ken- 
tucky is an equal opportunity employ- 
er. Send Curriculum Vitae to: 


Byron Young, M.D. 

Johnston-Wright Chair of Surgery 

Department of Surgery 

University of Kentucky Medical 
Center 

Lexington, KY 40536-0084 


ACADEMIC POSITION 


University of Kansas 
School of Medicine 


The Department of Otolaryngology is 
seeking a full time otolaryngologist with 
special interest in otology but able to 
practice the full spectrum of the speciali- 
ty. Academic rank and salary commensu- 
rate with credentials. 


Qualifications include: Board Certifica- 
tion/eligibility in Otolaryngology, eligibility 
for licensure in KS. Responsibilities 
include: patient care in a private setting 
at the University, teaching residents and 
medical students and research. 


Send curriculum vitae to C.W. Norris, 
M.D. Professor/Chair, Department of Oto- 
laryngology, Kansas University Medical 
Center, Kansas City, KS 66103, (913) 
588-6700. 


Position will be open till filled. The 
University of Kansas is an Affirmative 


Action/Equal Opportunity Employer. 
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Proven Design m Superior Material 





Reduces Concerns for: 
Viability of Implant ` 
Origin of Material 

Carving and Shaping 
Storage and Inventory 


Now, & truly unique prosthesis system is available 
witk distinct advantages over homologous and 
autogenous implants. 


4ydroxylapatite is "synthetic bone" offering 

each surgeon the convenience of a readily avail- 
able implant that is superior to homografts. 

. he material has been used successfully in 

the middle ear for over eight years with 


R 


® 








outstanding tissue tolerance and performance 
Plus, the WEHRS** Ossicular Implant designs 
represent the refinements of over 20 years 

of surgical experience. 


For more information concerning the WEHRS** 
Hydroxylapatite Implants contact your local 
Richards representative or call toll-free 
1-800-238-7538. 


MEDICAL COMPANY 
1450 Brooks Rd., Memphis, TN 38116 - 1-800-238-7538 
In Memphis: (901) 396-2121 


A member of the Smith and Nephew group 


©Richards Medical Company 1988 
T Rights Reserved 


“As developed by Roger Wehrs, MD, Tulsa, OK 


Printed in U.S.A 


* As compar d to homologous implants or autogenous bone in traceability, need for preservation, or convenience 62-9491 
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AUSTIN, TEXAS 78745 = 1-800-531-5412 


415 E. ST. ELMO ROAD 


When the world 
turns upside 


2 Transderm Scop 
is the better choice 


for motion sickness 
prevention 


* more effective than 25 mg meclizine 
i and Dramamine”? 


| | * better compliance because transdermal 
l delivery is more convenient 


Í 
1f Transderm Scop 
j ! scopolamine 

programmed delivery 

0.5 mg over 72 hrs 


Transderm Scop should not be used in children. Use with 
special care in the elderly and in patients taking / 

drugs (including alcohol) capable of causing y; 

CNS effects. Dryness of the mouth occurs 

in about two thirds of people. Please . 
see Prescribing Information on L 
next page before 
prescribing. 3 





Transderm Scop* 


scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scóp is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scóp provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scóp provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scóp should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scóp should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scóp should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 


operating dangerous machinery. A patient brochure is available. 


Drug Interactions 

Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meciizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scóp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scop is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scóp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 


Am 


ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scóp is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scóp: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scóp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scóp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scóp disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 


CIBA 


References: 

1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scóp* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price N et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scóp, compared to 50% with Dramamine* 
(P 0.05). 
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Full Time Academic Position 
The Department of Otology and 
Laryngology of the 
Harvard Medical School 


seeks a qualified otolaryngologist 
for a full-time academic position at 
the Massachusetts Eye and Ear 
Infirmary at the level of Instructor 
or Assistant Professor. Board eligi- 
bility or certification, interest, and 
ability in general otolaryngology, 
clinical care, teaching, and 
research required. Individuals with 
documented research experience 
preferred. Qualified female and 
minority applicants are encouraged 


to apply. 


Please send curriculum vitae to: 
Roland Eavey, M.D. 
Massachusetts Eye and Ear 

Infirmary 
243 Charles Street 
Boston, MA 02114 


ACADEMIC POSITION 


University of Kansas 
School of Medicine 


The Department of Otolaryngology is 
seeking a full time otolaryngologist for 
appointment as Chief, ENT section, VA 
Hospital, Kansas City, MO. Academic rank 
commensurate with credentials. 


Qualifications include: Board Certifica- 
tion/eligibility in Otolaryngology, current 
license in any State. Responsibilities 
include: administrative duties, patient 
care, teaching residents and medical stu- 
dents, and research. 


Send curriculum vitae to C.W. Norris, 
M.D. Professor/Chair, Department of Oto- 
laryngology, Kansas University Medical 
Center, Kansas City, KS 66103, (913) 
588-6700. 


Position will be open till filled. The 
University of Kansas and the VA are 
Affirmative — Action/Equal Opportunity 
Employers. 














Penetration plus Duration 


Superior tissue penetration and duration of action 
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. (CEFADROXIL 


.. the oral cephalosporin with 
| once. or twice-a-day dosing 


*May not correlate with clinical results. 


€ 1988 Bristol-Myers U.S. Pharmaceutical and Nutritional Group 
* Evansville, Indiana 47721 USA. — J-V23 


For Brief Summarv, please see followina paae. 


DURICEF  cceraproxiy 


Penetration plus Duration 
in Oral Cephalosporin Therapy 


INDICATIONS: DURICEF (cefadroxil) is indicated for the treatment 
of the following infections when caused by susceptible strains of 
the designated microorganisms: Urinary tract infections caused 
by E. coli, P. mirabilis, and Klebsiella species. Skin and skin struc- 
ture infections caused by staphylococci and/or streptococci. 
Pharyngitis and tonsillitis caused by Group A beta-hemolytic strep- 
tococci. (Penicillin is the usual drug of choice in the treatment and 
prevention of streptococcal infections, including the prophylaxis 
of rheumatic fever. DURICEF is generally effective in the eradication 
of streptococci from the nasopharynx; however, substantial data 
establishing the efficacy of DURICEF in the subsequent prevention 
of rheumatic fever are not available at present.) 

Note— Culture and susceptibility tests should be initiated prior to 
and during therapy. Renal function studies should be performed 
when indicated. 

CONTRAINDICATIONS: DURICEF is contraindicated in patients with 
known allergy to the cephalosporin group of antibiotics 
WARNING: IN PENICILLIN-ALLERGIC PATIENTS, CEPHALO- 
SPORIN ANTIBIOTICS SHOULD BE USED WITH GREAT CAUTION. 
THERE IS CLINICAL AND LABORATORY EVIDENCE OF PARTIAL 
CROSS-ALLERGENICITY OF PENICILLINS AND CEPHALO- 
SPORINS, AND THERE ARE INSTANCES OF PATIENTS WHO HAVE 
HAD REACTIONS TO BOTH DRUGS (INCLUDING FATAL 
ANAPHYLAXIS AFTER PARENTERAL USE). 

Any patient who has demonstrated a history of some form of 
allergy, particularly to drugs, should receive antibiotics cautiously 
and then only when absolutely necessary. No exception should be 
made with regard to DURICEF (cefadroxil). Pseudomembranous 
colitis has been reported with the use of cephalosporins (and 
other broad spectrum antibiotics); therefore, it is important to 
consider its diagnosis in patients who develop diarrhea in associ- 
ation with antibiotic use. Treatment with broad spectrum anti- 
biotics alters normal flora of the colon and may permit overgrowth 
of clostridia. Studies indicate a toxin produced by Clostridium 
difficile is one primary cause of antibiotic-associated colitis. 
Cholestyramine and colestipol resins have been shown to bind the 
toxin in vitro. Mild cases of colitis may respond to drug dis- 
continuance alone. Moderate to severe cases should be managed 
with fluid, electrolyte and protein supplementation as indicated. 
When the colitis is not relieved by drug discontinuance or when 
itis severe, oral vancomycin is the treatment of choice for antibiotic- 
associated pseudomembranous co'itis produced by C. difficile 
Other causes of colitis should also be considered 
PRECAUTIONS: Patients should be followed carefully so that any 
side-effects or unusual manifestations of drug idiosyncrasy may 
be detected. If a hypersensitivity reaction occurs, the drug should 
be discontinued and the patient treated with the usual agents (e.g., 
epinephrine or other pressor amines, antihistamines, or cortico- 
Steroids). 

DURICEF (cefadroxil) should be used with caution in the presence 
of markedly impaired renal function (creatinine clearance rate of 
less than 50 mi/min/1.73M*). (See Dosage and Administration 
section of Prescribing Information.) In patients with known or 
suspected renal impairment, careful clinical observation and ap- 
propriate laboratory studies should be made prior to and during 
therapy 

Prolonged use of DURICEF may result in the overgrowth of non- 
susceptible organisms. Careful observation of the patient is 
essential. If superinfection occurs during therapy, appropriate mea- 
sures should be taken. 

Positive direct Coombs tests have been reported during treatment 
with the cephalosporin antibiotics. In hematologic studies or in 
transfusion cross-matching procedures when antiglobulin tests are 
performed on the minor side or in Coombs testing of newborns 
whose mothers have received cephalosporin antibiotics before 
parturition, it should be recognized that a positive Coombs test 
may be due to the drug. DURICEF should be prescribed with 
caution in individuals with a history of gastrointestinal disease, 
particularly colitis 

Usage in Pregnancy: Pregnancy Category B. Reproduction studies 
have been performed in mice and rats at doses up to 11 times 
the human dose and have revealed no evidence of impaired fertility 
or harm to the fetus due to cefadroxil. There are, however, no 
adequate and well controlled studies in pregnant women. Because 
animal reproduction studies are not always predictive of human 
response, this drug should be used during pregnancy only if 
clearly needed 

Nursing Mothers: Caution should be exercised when cefadroxil is 
administered to a nursing mother. 

ADVERSE REACTIONS: Gastrointestinal— Symptoms of pseudo- 
membranous colitis can appear during antibiotic treatment. Nausea 
and vomiting have been reported rarely 

Hypersensitivity— Allergies (in the form of rash, urticaria, and 
angioedema) have been observed. These reactions usually sub- 
sided upon discontinuation of the drug. 

Other reactions have included genital pruritus, genital moniliasis, 
vaginitis, and moderate transient neutropenia 

Before prescribing or administering, see package insert 


Mead hinen 


PHARMACEUTICALS 


Bristol-Myers U.S. Pharmaceutical and Nutritional Group 
Evansville, Indiana 47721 USA 








A balanced combination / 
for outstanding 
performance 


Patient-preferred 
antihistamine’ 


Low incidence of 
drowsiness? 


A 
2 Proven 
. decongestant: 
\ Pseudoephedrine is 
\ ) highly effective in relieving 
Working together > nasal congestion: 


for better results | 
Antihistamine/decongestant JI 
combinations appear superior ~e 
to either ingredient alone’ 


j 


Deconamine SR 


(chlorpheniramine maleate, 8 mg/d@pseudoephedrine HCI, 120 mg) 


capsules SUSTAINED-RELEASE 


For outstanding performance during cold/allergy season 


Please sss adjocer? page for brief summgty Of prescribing information. BERLEX 








ine SR 


(chlorphemramme maleate. 8 mg /d-pseudoephednne HC! 120 mg) 
capsules SUSTAINED-RELEASE 


Before prescribing, please see full prescribing information. A brief 
summary follows: 
Description: Each sustained-release blue and yellow capsule 
contains: 
chlorpheniramine maleate . . . . ar .... mg 
d-pseudoephedrine hydrochloride . . . . . .... 120 mg 
Each DECONAMINE* SR Capsule also contains the following inactive 
ingredients: coloring agents, gelatin, starch, and Sucrose. 
Each DECONAMINE* SR Capsule may also contain one or more of the 
following inactive ingredients: butyl paraben, methyl paraben, propyl 
paraben, titanium dioxide and other ingredient(s). 
The capsules are designed to provide prolonged release of medication 
Clinical Pharmacology: Chlorpheniramine maleate antagonizes the 
physiological action of histamine by acting as an H, receptor blocking 
agent. 
Pseudoephedrine is an orally active sympathomimetic amine and 
exerts a decongestant action on the nasal mucosa. It does this by 
vasoconstriction which resulls in reduction of tissue hyperemia 
edema, nasal congestion and an increase in nasal airway patency. 
The vasoconstriction action of pseudoephedrine is similar to that 
of ephedrine. In the usual dose it has minimal vasopressor effects 
Indications: For reliet of nasal congestion associated with the 
common cold, hay fever and other allergies, sinusitis, eustachian 
tube blockage, and vasomotor and allergic rhinitis. 
Contraindications: Patients with severe hypertension, severe 
coronary artery disease and patients on MAO inhibitor therapy. 
DECONAMINE® medications are also contraindicated in patients 
sensitive to antihistamines or sympathomimetic agents 
Warnings: Chlorpheniramine maleate should be used with extreme 
caution in patients with narrow angle glaucoma; stenosing peptic ulcer. 
Apa obstruction; symptomatic prostatic hypertrophy; or 
adder neck obstruction. Due to its mild atropine-like action, chlor- 
ere maleate should be used cautiously in patients with 
ronchial asthma. 
Sympathomimetic amines should be used with caution in patients with 
hypertension, ischemic heart disease, diabetes mellitus, increased 
intraocular pressure, hyperthyroidism and prostatic hypertrophy. Sym- 
pathomimetics may produce central nervous system stimulation with 
convulsions or cardiovascular collapse with accompanying 
hypotension. 
Precautions: /n/ormation for patients: Antihistamines may impair 
mental and physical abilities required for the performance of poten- 
tially hazardous tasks, such as driving a vehicle or operating 
machinery. Patients should also be warned about possible additive 
effects with alcohol and other central nervous system depressants 
(hypnotics, sedatives, tranquilizers). Drug interactions: 
Pseudoephedrine containing drugs should not be given to patients 
treated with monoamine oxidase (MAO) inhibitors because ot the 
possibility of precipitating a hypertensive crisis. MAO inhibitors also 
prolong and intensify the anticholinergic effects of antihistamines 
Sympathomimetics may reduce the antihypertensive effect of methyl- 
dopa, reserpine, veratrum alkaloids and mecamylamine 
Alcohol and other sedative drugs will potentiate the sedative effects 
of chlorpheniramine 
Care should be taken in administering DECONAMINE* medications 
concomitantly with other sympathomimetic amines, since their com- 
bined effects on the cardiovascular system may be harmful to tne 
patient. 
Pregnancy: Pregnancy Category C: Animal reproduction studies have 
not been conducted with DECONAMINE® medications. It is also not 
known whether DECONAMINE® medications can cause fetal harm 
when administered to a pregnant woman or can affect reproduction 
capacity DECONAMINE* medications should be given to a pregnant 
woman only if clearly needed. 
Nursing Mothers: Due to the possible passage of pseudoephedrine 
and chlorpheniramine into breast milk,and, because of the higher than 
usual risk for infants from sympathomimetic amines and antihista- 
mines, the benefit to the mother vs. the potential risk should be con- 
sidered and a decision should be made whether to discontinue nursing 
or to discontinue the drug. Pediatric Use: DECONAMINE* Capsules or 
Tablets should not be given to children under 12 years ot age. 
Adverse Reactions: Chiorpheniramine maleate : Slight to moderate 
drowsiness may occur and is the most frequent side effect 
Other possible side effects of antihistamines in general include: 
General: urticaria, drug rash, anaphylactic shock, photosensitivity, 
excessive perspiration, chills, dryness of mouth, nose and throat: 
Cardiovascular: hypotension, headache, palpitation, tachycardia, 
extrasystoles; Hematological: hemolytic anemia, thrombocytopenia, 
agranulocytosis; CNS: sedation, dizziness, disturbed coordination, 
fatigue, confusion; restlessness, excitatfon, nervousness, tremor, 
irritability, insomnia, euphoria, paresthesia, blurred vision, diplopia, 
vertigo, tinnitus, hysteria, neuritis, convulsion; Gastrointestinal: epi- 
pae distress, anorexia, nausea, vomiting, diarrhea, constipation; 
enitourinary: urinary frequency, difficult urination, urinary retention, 
early menses; Respiratory: thickening of bronchial secretions. tight- 
ness of chest, wheezing and nasal stuffiness. 
hedrine hydrochloride: Pseudoephedrine may cause mild 
central nervous system stimulation, especially in those patients who 
are hypersensitive to sympathomimetic drugs. Nervousness, excil- 
ability, restlessness, dizziness, weakness and insomnia may also 
occur. Headache and drowsiness have also been reported. Large doses 
may cause lightheadedness, nausea and/or vomiting. Sympathomi- 
metic drugs have also been associated with certain untoward reactions 
including fear, anxiety, tenseness, restlessness, tremor, weakness, 
pallor, respiratory difficulty, dysuria, insomnia, hallucination, con- 
vulsion, CNS depression, arrhythmias and cardiovascular collapse 
with hypotension. 
Overdosage: Acute overdosage may produce clinical signs o! CNS 
stimulation and variable cardiovascular effects. Pressor amines should 
be used with great caution in the presence of pseudoephedrine 
Patients with signs of stimulation should be treated conservatively. 
Dosage and Administration: Adults and children over 12 years, 
1 capsule every 12 hours. Children under 12 years, DECONAMINE® 
Syrup is recommended. 
DECONAMINE® SR Capsules are manutactured for 
BERLEX Laboratories, Inc., Wayne, New Jersey 07470 


References: 1. von Maur K: Ann Allergy 1985;55:458-462. 

2. Crutcher JE, Kantner TR: J Clin Pharmacol 1981:21:9-15. 

3. Hamilton LH, Chobanian SL, Cato A, et al: Ann Allergy 1982; 
48:87-92. 4. Empey DW, Medder KT: Drugs 1981:21:438-443, 


© 1987, Berlex Laboratories, Inc. All rights reserved. 
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The Southern California Permanente Medical 
Group offers you the freedom to concentrate on pa- 
tient care. 

We are a well-established, HMO multispecialty 
group practice. Our partnership is composed of and 
managed by SCPMG physicians. 

We are currently accepting applications from 
board eligible/certified ENT/Head & Neck Surgeons 
for positions at Kaiser Permanente Medical Centers 
throughout Southern California. 

Our compensation is competitive and benefits are 
outstanding. They include: professional liability, 
medical and dental coverage, vacation and sick leave, 
continuing education, life insurance and retirement 
plans. After two years full-time employment, physi- 
cians are eligible to be considered for partnership. 

For a physician application, please call (818) 
405-3224 or write to: Physician Recruitment, Dept. 
51A8, Walnut Center, Pasadena, CA 91188-8854. 


Equal Opportunity Employer M/F/H 
NGA 
Ina 
KAISER PERMANENTE 
Good People. Good Medicine. 





CHICAGO TEMPORAL BONE 
DISSECTION COURSE 
Seventh Consecutive Year 


Directors: Richard J. Wiet, M.D., FA.C.S. 
Edwin M. Monsell, M.D., Ph.D. 

























This intensive, five-day course is designed to help residents 
and general otolaryngologists develop skills and avoid com- 
plications in the following procedures— 


e tympanoplasty-with and without ossiculoplasty 
* mastoidectomy 

* labyrinthectomy 

è stapedotomy 


The laboratory provides each participant with— 


* Micro-tech surgical drill 
* Zeiss surgical microscope 
* Temporal bones 

* All necessary instruments 


Guest instructors are from universities and private practice. 
Program emphasis on prevention of complications and newer 
technology. 


Date: 1988: June 20-24 1989: June 19-23 
October 17-21 October 2-6 
Tuition: $900 
$700 for residents 
Credit: 40 hours AMA Category I 


Contact: Continuing Medical Education 
Hinsdale Hospital, 120 North Oak Street 
Hinsdale, IL 60521 * (312) 887-2645 
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Marshfield Clinic Department of Otolaryn- 
golegy - Head and Neck Surgery is seeking 
a fifh BE/BC Otolaryngologist to join its 
expanding practice. Marshfield Clinic is a 
270 physician multispecialty private group 
practice located in a unique rural setting in 
Central Wiscensin. The Clinic, physically 
adjacent to a 524 bed acute care teaching 
hospital, serves as a major secondary and 
tertiary referre! center for Wisconsin and the 
Upper Peninsula. A University of Wisconsin 
Medical School affiliation, Residency Pro- 
grams, and Medical Research Foundation 
contribute tc a very stimulating environ- 
mene. Send curriculum vitae and references 
to: 


Victor Ejercito, M.D. 
Department of Otolaryngology 


1000 North Oak Avenue 
Marshfield, WI 54449 








Before It Took You 2/4 Years 
‘To lest An Infan 


Ui now, the high cost and complexity in screening for neonatal hearing 
impairment often caused problems to go undetected for two to three years, until 
audiometers could be utilized. Now with the affordable Noise Stik," you can 
effectively and quickly screen each Dae 7 
infant that comes under your care. | 

The Noise Stik, when directed at 
the newborn to two year old's ear, 
emits a calibrated burst of shaped 
white noise. This provides you with 
an indication of the infant's response 
to the Noise Stik's auditory stimuli. 

Priced at only $350, it's just a frac- 
tion of the cost of your alternatives. 

Whether for use in private practice 1 
or in a neonatal ward, baby clinic, Hearing is tested with the Noise Stik. 


Eckstein Bros., Inc. 
4807 West 118th Place, Hawthorne, CA 90250-2997 USA, Phone: (213) 772-6113, Telex: 298378 EKB-UR 


or call collect at (715) 387-5245 


Marshfield Cinic 





Or $5,000 in eae 
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nursery, or even at home, the Noise Stik is the answer to the long 
wait and costly expense of infant screening. 
Call 213-772-6113 for more information. 


Noise STIK 








FELLOWSHIP 
HEAD AND NECK SURGERY 


Clinical Fellowship in Head and Neck Surgery available 
July 1, 1989 for individuals who are board eligible in 
Otolaryngology, General Surgery, or Plastic Surgery. This 
fellowship is approved by the Joint Council for Advanced 
Training in Head and Neck Oncologic Surgery. All 
applicants must be able to obtain a California license. 


Send CV, medical school transcript and the names and 
addresses of your chief of service and 4 other 
physicians to: 


Willard E. Fee, Jr., M.D. 

Head, Otolaryngology/Head and Neck Surgery 
Stanford University Medical Center 

R135, Edwards Building 

Stanford, CA 94305 





Microvascular Free Flaps in Head 
and Neck Reconstruction 
March 9, 10, 11, 12, 1989 
Thursday through Sunday 


Mark L. Urken, M.D., Course Director 
Daniel Buchbinder, D.M.D., Alan Sheiner, D.D.S. 


Guest Faculty 
Sebastian Arena, M.D., Pittsburgh, Pa. 
Richard E. Hayden, M.D., St. Louis, Mo. 
William R. Panje, M.D., Chicago, Il. 


This course covers the basic donor site anatomy of the most 
commonly used free flaps in head and neck reconstruction: 
iliac crest, lateral thigh, radial forearm, rectus abdominus, 
subscapular system of flaps, jejunum and gastro-omental 
flaps. Morning didactic sessions on these flaps will be 
coordinated with afternoon fresh cadaver dissections. In 
addition, topics such as donor site selection, recipient vessel 
selection, and avoidance of pitfalls will be discussed. Panel 
sessions will be conducted on soft tissue reconstruction using 
free flaps and perioperative care including postoperative 
monitoring and revision surgery. A half-day will be devoted to 
multiple facets of vascularized mandibular reconstruction 
including bone contouring and fixation, donor site selection 
and dental prosthetic reconstruction. Challenging cases of 
mandibular reconstruction will be presented and the students 
are invited to bring their own cases for discussion. 


Students for this course are invited to participate in the 
preceding day's session (Thursday) on pedicled regional flap 
reconstruction. 


Tuition Fees: 

Head and Neck Surgery Course (Sun-Thurs.) $1300. 
Head and Neck Microvascular Surgery (Thurs-Sun) $800. 
Combined Courses (Sun-Sun) $1800. 

Didactic Sessions Only— ^ price of tuition 


Information: Director, Page and William Black Post-Graduate School 
of Medicine, Mount Sinai School of Medicine, One Gustave L. Levy 
Place, New York, New York 10029. Telephone: 212-241-6737 


The Department of Otolaryngology and 
The Page and William Black Post-Graduate 
School of Medicine of the 
Mount Sinai School of Medicine (CUNY) 
announce two post-graduate courses: 


Head and Neck Surgery 
March 5, 6, 7, 8, 9, 1989 
Sunday through Thursday, 8 a.m. to 6 p.m. 
(5 sessions) 
Hugh F. Biller, M.D., Course Director 
Mark L. Urken, M.D., Course Director 
William Lawson, M.D., D.D.S., Neroo Patel, M.D., 
Ira Sanders, M.D., David Simpson, M.D., 
Anne Sirovatka, M.S.-CCC, 
Max Som, M.D., Peter Som, M.D. 


Guest Faculty 
Sebastian Arena, M.D., Pittsburgh, Pa. 
John Conley, M.D., New York, N.Y. 
Richard E. Hayden, M.D., St. Louis, Mo. 
Mark May, M.D., Pittsburgh, Pa. 
William R. Panje, M.D., Chicago, Ill. 
Leonard R. Rubin, M.D., Stony Brook, N.Y. 


This course covers the basic principles of head and neck 
surgery including oncologic surgery of the larynx and 
pharynx, thyroid and parathyroid glands, parotid gland, 
nose and paranasal sinuses and paraganglioma. In 
addition, the following topics will be discussed: radiology 
and surgery of the parapharyngeal space, laryngeal and 
tracheal stenosis, surgery for fixed cervical metastases 
and management of cervical esophageal diverticulae. 
One day (Monday) will be devoted to a symposium on 
facial reanimation procedures. A second day (Thursday) 
will be dedicated to regional pedicled flaps. Afternoon 
laboratory dissection sessions on fresh cadavers will be 
coordinated with the morning didactic sessions. Two 
panel discussions on facial re-animation and soft tissue 
reconstruction of the head and neck using regional flaps 
will provide an opportunity for students to interact with 
the faculty and present their own challenging cases. 





HOUSE EAR INSTITUTE 
TEMPORAL BONE SURGICAL DISSECTION COURSES - 1989 
OR A RE; a RRS ESTEE | | COME NK 


Intensive One Week Courses (CME 53 hrs.) 
Hand pieces, burrs and basic equipment,aré provided. 


The course is designed for the practicing otolaryngologist and senior resident in training, 
with special emphasis on the common problems encountered in daily practice. 

- During the day participants dissect-temporal bones and observe selected telecasts of live 

and edited tzpes. Evening lectures and films demonstrate the techniques of temporal bone 


Sgupeny ae practiced by the members of the Otologic Medical Group, Inc. 


January 8-13, 1989 April 30-May 5, 1989 October 22-27, 1989 
February 12-17, 1989 May 21-26, 1989 November 12-17, 1989 
March 12-17, 1989 July 9-14, 1989 December 10-15, 1989 
April 9-14, 1989 October 1-6, 1989 

Physicians $975.00 Residents $775.00 


Antonio De la Cruz, M.D., Director of Education 
House Ear Institute * 256 South Lake Street, Los Angeles, California 90057 * (213) 483-4431 


FULL TIME ACADEMIC POSITION faciic voice Conjerence 


DEPARTMENT OF OTOLARYNGOLOGY Arts 
UNIVERSITY OF TENNESSEE, MEMPHIS Sc x INI 


The Departmer: has a position at the Assistant/ San Francisco, California 
Associate Professor level for an individual dedicated November 4-5, 1988 

to both clinical and research activities. Most appeal- 

ing should be the flexibility to explore specific clinical Faculty includes: 

interests in a large and varied population base and Wilbur James Gould, M.D. 

the commitment of the Department to help support a Robert Thayer Sataloff, M.D., D.M.A. 
meaningful research effort. Other benefits include a Professor Johan Sundberg 
progressive medical community, new and attractive Ingo R. Titze, Ph.D. 

practice facilities and a competitive salary with a 


generous profit sharing pian. Sponsors: 


Otolaryngology /Speech Pathology 
Pacific Presbyterian Medical Center & 


The University of Tennessee is an equal San Francisco Conservatory of Music 


opportunity affirmative action employer. 


This conference is for physicians, speech 
pathologists, singers, voice teachers, and 
Send inquiries te: Richard W. Babin, M.D. other professionals concerned with voice. 
Professor and Chairman Approved for 14 hours CME Category 1. 
956 Court Avenue, B226 
Memphis, TN 38163 For further information, contact 
Pacific Presbyterian Medical Center 
2360 Clay Street, San Francisco, CA 94115 
(415) 923-3395 /3397. 
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COMBAT-READY 





CEFTIN 


(cefuroxime axetil) Glaxo 


125, 250, and 500 mg Film-Coated, Easy-to-Swallow Tablets 
The broadest in vitro spectrumoral cephalosporin 


Highly effective in: 
Bacterial bronchitis 
caused by: 

Streptococcus pneumoniae 
Haemophilus influenzae’ 
Haemophilus parainfluenzae" 


Otitis media 

caused by: 

Streptococcus pneumoniae 
Haemophilus influenzae’ 
Streptococcus pyogenes 


(group A beta-hemolytic streptococci) 
Branhamella catarrhalis” 


Pharyngitis/tonsillitis' 
caused by: 


Streptococcus pyogenes 
‘group A beta-hemolytic streptococci) 


"BID 
TABLETS 


Power with convenience 
BID schedule enhances compliance 


Easy-to-remember 
breakfast/supper regimen 


May be taken without regard 
to meals 


*Ampicillin-susceptible strains 

tPenicillin is the usual drug of choice in the treatment and 
prevention-of streptococcal infections, including the 
prophylaxis of rheumatic fever 


Please consult next page for Brief Summary of 
Prescribing Information 





Allen 6 Hanburys/@ii> 


Division of Glaxo Inc. 
Research Triangle Park, NC 27709 


CFTIO9 


CEFTIN* Tablets BRIEF SUMMARY 
(cefuroxime axetil, Glaxo) 

ites it Ba ee eee 
The following is a brief summary only. Before prescribing, see complete 
prescribing information in CEFTIN* (cefuroxime axetil, Glaxo) Tablets product 
labeling. 


CONTRAINDICATIONS: CEFTIN® is contraindicated in patients with known 
allergy to the cephalosporin group of antibiotics. 

WARNINGS: BEFORE THERAPY WITH CEFTIN* IS INSTITUTED. CAREFUL 
INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS HAD 
PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, PENICIL- 
LINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY TO 
PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED 
WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME FORM OF 
ALLERGY. PARTICULARLY TO DRUGS. IF AN ALLERGIC REACTION TO CEFTIN 
OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES 

Pseudomembranous colitis has been reported with the use of cephalo- 
sporins (and other broad-spectrum antibiotics); therefore, it is important to 
consider its diagnosis in patients who develop diarrhea in association with 
antibiotic use. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon 
ahd may permit overgrowth of clostridia. Studies indicate that a toxin produced 
by Clostridium difficile is one primary cause of antibiotic-associated colitis 
Cholestyramine and colestipol resins have been shown to bind the toxin in 
vitro. 

Mild cases of colitis may respond to drug discontinuance alone. Moderate to 
severe cases should be managed with fluid, electrolyte, and protein supple- 
mentation as indicated. 

When the colitis is not relieved by drug discontinuance or when it is Severe, 
oral vancomycin is the treatment of choice for antibiotic-associated pseudo- 
membranous colitis produced by C difficile. Other causes of colitis should also 
be considered. 


PRECAUTIONS: General: If an allergic reaction to CEFTIN* occurs, the drug 
should be discontinued, and. if necessary, the patient should be treated with 
appropriate agents, eg, antihistamines, pressor amines, or corticosteroids. 

As with other antibiotics, prolonged use of CEFTIN may result in overgrowth 
of nonsusceptible organisms. If superinfection occurs during therapy. appro- 
priate measures should be taken 

Broad-spectrum antibiotics should be prescribed with caution for individuals 
with a history of colitis. 


Information for Patients: (Pediatric) CEFTIN is only available in tablet form 
During clinical trials, the tablet was well tolerated by children who could 
swallow the tablet whole. Children who cannot swallow the tablet whole may 
have the tablet crushed and mixed with food (eg. applesauce, ice cream). 
However, it should be noted that the crushed tablet has a strong, persistent, 
bitter taste. Discontinuance of therapy due to the taste and/or problems of 
administering this drug occurred in 13% of children (range, 2% to 28% across 
centers). Thus. the physician and parent should ascertain, preferably while still 
in the physician's office, that the child can ingest CEFTIN reliably If not, 
alternative therapy should be considered. 


Interference with Laboratory Tests: A false-positive reaction for glucose in the 
urine may occur with copper reduction tests (Benedict's or Fehling's solution or 
with Clinitest* tablets), but not with enzyme-based tests for glycosuria (eg, 
Clinistix*. Tes-Tape®), As a false-negative result may occur in the ferricyanide 
test, it is recommended that either the glucose oxidase or hexokinase method 
be used to determine blood plasma glucose levels in patients receiving CEFTIN. 

Cefuroxime does not interfere with the assay of serum and urine creatinine 
by the alkaline picrate method 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no long-term 

studies in animals have been performed to evaluate carcinogenic potential, no 

mutagenic potential of cefuroxime was found in standard laboratory tests 
Reproductive studies revealed no impairment of fertility in animals, 


Pregnancy: Pregnancy Category B: Reproduction studies have been performed 
in rats and mice at doses up to 50 to 160 times the human dose and have 
revealed no evidence of impaired fertility or harm to the fetus due to cefuroxime 
axetil. There are, however, no adequate and well-controlled studies in pregnant 
women. Because animal reproduction studies are not always predictive of 
human response, this drug should be used during pregnancy only if clearly 
needed 


Nursing Mothers: Since cefuroxime is excreted in human milk, consideration 
should be given to discontinuing nursing temporarily during treatment with 
CEFTIN* (cefuroxime axetil, Glaxo) 


ADVERSE REACTIONS: The adverse reactions to CEFTIN* are similar to 
reactions to other orally administered cephalosporins. CEFTIN was usually well 
tolerated in controlled clinical trials. Pediatric patients taking crushed tablets 
during clinical trials complained of the bitter taste of CEFTIN Tablets [see 
ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: Information for 
Patients: (Pediatric). The majority of adverse events were mild, reversible in 
nature, and did not require discontinuance of the drug. The incidence of 
gastrointestinal adverse events increased with the higher recommended 
doses. Twenty-five (25) patients have received CEFTIN 500 mg twice a day for 
one to 2.5 months with no increase in frequency or severity of adverse events 
The following adverse reactions have been reported 


Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 
2.0% of patients. Diarrhea occurred in 3.5% of patients. Loose stools occurred 
in 1.3% of patients. There have been rare reports of pseudomembranous colitis 

Crushed tablets have a bitter taste. In pediatric clinical studies conducted 
with crushed tablets, complaints due to taste ranged from 0/8 (0%) in one 
center to 47/71 (66%) in another center 


Hypersensitivity: Rash (0.6% of patients), pruritus (0.3% of patients), and 
urticaria (0.2% of patients) have been observed. One case of severe broncho- 
spasm has been reported among the approximately 1,600 patients treated with 
CEFTIN. Of the patients treated with CEFTIN who reported a history of delayed 
hypersensitivity to a penicillin and not a cephalosporin, 2.9% of patients 
experienced a delayed hypersensitivity reaction to CEFTIN 


Central Nervous System: Headache occurred in less than 0.7% of patients, and 
dizziness occurred in less than 0.2% of patients 


Other: Vaginitis occurred in 1.9% of female patients 


Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), 
ALT (SGPT. 1.6% of patients), and LDH (1.0% of patients) have been observed. 
Eosinophilia (11% of patients) and positive Coombs test (04% of patients) have 
been reported 


In addition to the adverse reactions listed above that have been observed in 
patients treated with CEFTIN, the following adverse reactions and altered 
laboratory tests have been reported for cephalosporin class antibiotics: 

Adverse Reactions: Allergic reactions including anaphy- 
laxis, fever, colitis, renal dysfunction, toxic nephropathy, and 
hepatic dysfunction including cholestasis. 

Several cephalosporins have been implicated in triggering 
seizures, particulerly in patients with renal impairment when 
the dosage was not reduced. If seizures associated with drug 
therapy should occur the drug should be discontinued. 
Anticonvulsant therapy can be given if clinically indicated. 

Altered Laboratory Tests: increased prothrombin time, 
increased BUN, increased creatinine, false-positive test for 
urinary glucose, increased alkaline phosphatase, neutro- 
penia, thrombocytopenia, and leukopenia. 
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Glaxo February 1988 


Glaxo Inc., Research Triangle Park, NC 27709 
© Copyright 1987, Glaxo Inc. All rights reserved. 
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BAY AREA 
OTOLARYNGOLOGIST 


San Francisco Bay Area based HMO/Multispecialty 
group seeks fifth board-certified/eligible otolaryngo- 
logist to join active four-person ENT/Head and Neck 
Surgery Department. 


Competitive salary and excellent benefits which 
include: 





Professional liability coverage. 
Vacations. 

Educational leave. 

Medical and dental coverage. 
Retirement plans. 

Life insurance coverage. 


Contact: 

Keith A. Matsuoka, M.D. 
27400 Hesperian Boulevard 
Hayward, CA 94545 


Phone: (415) 784-4455 







KAISER PERMANENTE 
HAYWARD MEDICAL CENTER 


The Departments of Otolaryngology and Pediatrics 
Children’s Hospital of Pittsburgh present 
The 15th Annual Symposium 


Ear, Nose and Throat Diseases 
in Children: 1988 Update 






p 
Cochlear Implants in Children 


Allergy and AIDS 


With experts in Otolaryngology, Pediatrics, Radiology, 
Pediatric Infectious Diseases, Head and Neck Surgery, 
Allergy and Immunology, and Plastic-Reconstructive Surgery 


University of Pittsburgh Faculty: 
Charles D. Bluestone, M.D. 
Hugh D. Curtin, M.D. 
Philip Fireman, M.D. 
Ivo Janecka, M.D. 
Eugene N. Myers, M.D. 
Robert J. Nozza, Ph.D. 
Jack L. Paradise, M.D. | 
Sylvan E. Stool, M.D. 
Ellen R. Wald, M.D. 


Guest Faculty: 
Jerome O. Klein, M.D.; Simon C. Parisier, M.D. 


Tuition: $325 Physicians, $225 Residents 
CME Credits: 16 Hours 


December 7-11, 1988 
Marriott's Harbor Beach Resort 
Fort Lauderdale, Florida 


For further information, contact: 


(800) 821-5678 
Symedco * Two Research Way * Princeton, NJ 08540 
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Ted A. Cook, MD 


Oregon Health vow University 
Gerald B. Healy, M 


E sd 


Harvard University - 


For further information contact: 


The University of Illinois at Chicago * Conferen ces and Institutes (m/c 607) 
9680 * (312) 996-5225 


io! s please respond promptly. 


Box 6998C * Chicago, 


Because of deadlines for accommode 
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Multi-specialty group seeks board 
eligible/certified Otolaryngologist. 
Tremendous opportunity to help 
develop new department. Excellent 
guaranteed base and benefits 
package plus production incen- 
tives. Send C.V. to: 


Medical Director 

Health First Medical Group 
850 Ridge Lake Blvd. 
Memphis, TN 38119 
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M intranasal steroid solution 
with the power to stay where it's sprayed 





Formulated with propylene glycol for: 





m Outstanding nasal adherence for rapid relief 
of symptoms 
Slightly viscous base designed to facilitate 
topical activity 
I A moisturizing formulation 
~ Moisturizes nasal mucosa and helps avoid dryness 


in 100% solubilization for dose-to-dose 
consistency 


No daily shaking required to re-suspend drug 


i Improvement usually apparent within 
a few days 


(flu nisol ide) nasal solution 
A spray with the power to stay 


*In some individuals, symptomatic relief may not occur for as long as two weeks. 
Please consult ‘brief summary of prescribing information on following page. 
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flunisolide 


0.02596 


Aspray with the power to stay 


nasal solution 








For well-tolerated therapy in the majority of your patients: 





duration of therapy 


W Accepted by 97% of patients in controlled clinical trials 


E In controlled clinical trials, the percentages of reported 
complaints with Nasalide were as follows: 
99 /o 0f patients experienced no stinging and burning 


62% of complaints regarding stinging and burning 
were reported as mild 


Incidence of stinging and burning decreased with 


“The most frequent complaint with Nasalide is mild, transient nasal stinging and burning. 


© 1988 Syntex Laboratories, Inc. 
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Brief Summary 

Description: Each bottle of NASALIDE® (flunisolide) nasal solution contains flunisolide in a solution of 
propylene glycol, polyethylene glycol 3350, citric acid, sodium citrate, butylated hydroxyanisole, edetate 
disodium, benzalkonium chloride, and purified water, with NaOH and/or HCI added to adjust the pH. 
It contains no fluorocarbons. 

Indications: For topical treatment of the symptoms of seasonal or perennial rhinitis when effectiveness 
of or tolerance to conventional treatment is unsatisfactory. 

Improvement is based on a local effect rather than systemic absorption. Improvement is usually apparent 
within a few days after starting Nasalide but may take as long as 2 weeks in some patients. Although 
Systemic effects are minimal at recommended doses, Nasalide should not be continued beyond 3 weeks 
in the absence of significant symptomatic improvement. Nasalide should not be used in the presence 
of untreated localized infection involving nasal mucosa. 

Contraindications: Hypersensitivity to any ingredients. 

Warnings: Patients transferred from systemic steroid therapy to Nasalide should be monitored to avoid 
acute adrenal insufficiency in response to stress. Since some patients may experience symptoms of 
withdrawal, attention must be given to patients previously treated for prolonged periods with systemic 
corticosteroids, particularly those with associated asthma or other clinical conditions where too rapid a 
decrease in systemic corticosteroids may cause a severe exacerbation of symptoms. Nasalide should be used 
with caution in patients on alternate-day prednisone for any disease. 

Precautions: General: Localized Candida albicans infections of the nose and pharynx occurred only 
rarely in clinical studies, but if such an infection presents, treatment with appropriate local therapy or 
discontinuation of Nasalide treatment may be required. 

Flunisolide is absorbed into the circulation. Systemic effects have been minimal with recommended doses 
but larger doses should be avoided since excessive doses may suppress hypothalamic-pituitary-adrenal 
function. 

Nasalide should be used with caution in patients with active or quiescent tuberculosis infections of the 
respiratory tract; untreated fungal, bacterial, or systemic viral infections: or ocular herpes simplex. 

In patients who have experienced recent nasal septal ulcers, recurrent epistaxis, nasal surgery, or trauma, 
a nasal corticosteroid should be used with caution until healing has occurred. 

Information for Patients: Nasalide should be used as directed at the. prescribed dosage. Nasal 
vasoconstrictors or oral antihistamines may be needed until the effects of Nasalide are fully manifested. The 
patient should follow the Patient Instructions carefully and should contact a physician if symptoms do not 
improve, if the condition worsens, or if sneezing or nasal irritation occurs. 

Carcinogenesis: Long-term studies showed a slight increase in the incidence of pulmonary 
adenomas in mice, but not in rats. 

Female rats receiving the highest oral dose had an increased incidence of mammary adenocarcinoma 


compared to control rats. An increased incidence of this tumor type has been reported for other 
corticosteroids. 

Impairment of Fertility: Female rats receiving high doses of flunisolide (200 mcg/kg/day) showed 
some evidence of impaired fertility. Reproductive performance in low and mid-dose groups was comparable 
to controls. 

Pregnancy: Pregnancy Category C. The drug has been shown to be teratogenic and fetotoxic in 
rabbits and rats. The drug should be used during pregnancy only if the potential benefit justifies the 
potential risk to the fetus. 

Nursing Mothers: Because other corticosteroids are excreted in human milk, caution should be 
exercised when the drug is administered to nursing women. 

Adverse Reactions: The most frequent complaints were mild transient nasal burning and stinging 
(reported in approximately 4596 of patients) These complaints do not usually interfere with treatment; 
in only 36 of patients was it necessary to decrease dosage or stop treatment because of these symptoms. 
Incidence of 5% or less: nasal congestion, sneezing, epistaxis and/or bloody mucus, nasal irritation, watery 
eyes, sore throat, nausea and/or vomiting, headaches and loss of sense of smell and taste. In rare instances, 
nasal septal perforations were observed during the studies but a causal relationship with Nasalide was 
not established. 

Systemic corticosteroid side effects were not reported during the controlled clinical trials. If recommended 
doses are exceeded, or if individuals are particularly sensitive, symptoms of hypercorticism could occur. 
Dosage and Administration: Full therapeutic benefit requires regular use and is usually evident within a 
few days, but up to 3 weeks may be required for some patients to achieve maximum benefit. Patients should 
use a decongestant and clear their nasal passages of secretions prior to use. Recommended starting dose in 
adults: 2 sprays in each nostril b.id. If needed, increase to 2 sprays t.i.d. 

Recommended starting dose in children (6-14 years): 1 spray in each nostril t.id. or 2 sprays in each nostril 
b..d. Not recommended for use in children less than 6 years old. 

Total daily doses: not to exceed 8 sprays in each nostril for adults and 4 sprays in each nostril for children, 
Maintenance dose: smallest amount necessary to control symptoms. 
How Supplied: Each 25 ml Nasalide® (flunisolide) nasal 
0033-2906-40) (NSN 6505-01-132-9979) contains 6.25 mg (0.25 
mg/ml) of flunisolide and is supplied with a nasal pump unit with 


solution spray bottle (NDC 


dust cover, and patient instructions. = 
Rev. December 1987 ‘apse, 
= 
SYNTEX LABORATORIES, INC. 
PALO ALTO, CA 94304 
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KAISER PERMANENTE 
Good People. mood Medicine. 


NORTH 
CAROLINA 


Kaiser Permanerte is seeking two 
board certified, eligible otolaryn- 
gologists for our Raleigh Medical 
Offices for 1989 Competitive sala- 
ry/benefits incleding malpractice, 
retirement and shareholder oppor- 
tunity. 


C.V. to: 

Phyllis. Kline 

Recruitment Coardinator 

Carolina Permanente Medical 
Group, P.A. 

3120 Highwoods Blvd. 

Raleigh, N.C. 27604 


OTOLARYNGOLOGY 


The University of California, Irvine 
is seeking faculty candidates for 
junior and serior level positions 
depending on qualifications (possi- 
ble tenured track if funding 
becomes available). Some part 
time teaching will be at VA Medical 
Center, Long Beach. 


Board certification required; re- 
search interest and grant experi- 
ence desirable. Reply with C.V. and 
names and addresses of three 
references to: 

Roger Crumley, M.D., Chief 
Division of Ctolaryngology— 
Head and Neck Surgery 

UCI Medical Center 
101 City Drive South 
Orange, CA 32668 


The University of California is an Affirmative 
Action/Equal Oppor-unity Employer. 
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250mg 


ERYTHROMYCIN 
DELAYED-RELEASE 
CAPSULES.USP) 


BID QID 
Two 250-mg -* One 250-mg 
Capsules capsule 















ERYC * (Erythromycin Delayed-Release Capsules, USP) 

Before prescribing please see full prescribing information. A Brief Summary follows. 
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in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

SI Units.—Use Systéme International (SI) measurements 
throughout the manuscript. 

References.—List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
should include (1) authors, (2) title, (3) journal name (as abbrevi- 
ated in Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books should 
include (1) authors, (2) chapter title (if any), (3) editors (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
Volume and edition numbers, specific pages, and name of transla- 
tor should be included when appropriate. The author is responsi- 
ble for the accuracy and completeness of the references and for 
their correct text citation. Please note this journal’s punctuation 
and sequence style preference in previously published reference 
listings. 


Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X27.9-cm (8% X 11-in) 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Illustrations.—Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 X17.8 cm (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES' 
contribution, the author's share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure.—In the cover letter, list all affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will diseuss with the author the extent of disclosures appropriate 
for publication. 





PLEASE NOTE: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. 3 

(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 

(3) Failure to convert to SI units. 

(4) References not in proper format, not in numerical 
order, or not cited in text. 

(5) Use of 1!2-spacing rather than double-spacing. Do not 
justify lines. 

(6) Failure to send two sets of illustrations/photographs. 

(7) Title too long. 

(8) Failure to label abstract or to provide abstract. 

(9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 

—— (10) Failure to include copyright transmittal letter. 

—— (11) Failure to include all authors' personal signatures on 

copyright transfer form. 
—— (12) Failure to designate the corresponding author and 
provide phone number and address. 
—— (13) Failure to get consent forms for illustrations previously 
published elsewhere. 


THEY ALL HAVE DIFFERENT NEEDS 
ONLY RYNATAN’ MEETS THEM ALL 
















Would like to 
remain alert 


Can't take 
medication to 
school 


Insurance 
requires Ly 
medication 


Responds 
tolower doses 


*Less than 596 reposted. Dar on file, Wallace Laboratories. 


RYNATAN fs* 


PEDIATRIC EN — 
TITRATABLE TABLETS 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 


Each capsule-shaped tablet contains: phenylephrine tannate, 25 mg; 


chlorpheniramine tannate, 8 mg; pyrilamine tannate, 25 mg. 
W 





WALLACE LABORATORIES 
Division of Carter-Wallace, Inc. 
Cranbury. New Jersey 08512 





Please see following page for brief summary of prescribing information. 
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PEDIATRIC SUSPENSION 
TITRATABLE TABLETS 


Description RYNATAN® is an antihistaminic/decongestant combination available 
for oral administration as Tablets and as Pediatric Suspension. Each tablet contains: 








Phenylephrine Tannate 25mg 
Chlorpheniramine Tannate 8 mg 
Pyrilamine Tannate 25 mg 


Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, 
methylcellulose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate 5 mg 
Chlorpheniramine Tannate 2 mg 
Pyrilamine Tannate 125m 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), glyc- 
erin, kaolin, magnesium aluminum silicate, methylparaben, pectin, purified water, sac- 
charin sodium, sucrose. 


Clinical Pharmacology RYNATAN combines the sympathomimetic decongestant 
effect of phenvlephrine with the antihistaminic actions of chlorpheniramine and 
pyrilamine. 


Indications and Usage Rynatan is indicated for symptomatic relief of the coryza 
and nasal congestion associated with the common cold, sinusitis, allergic rhinitis and 
other upper respiratory tract conditions. Appropriate therapy should be provided for 
the primary disease. 


Contraindications RYNATAN is contraindicated for newborns, nursing mothers 
and patients sensitive to any of the ingredients or related compounds. 


Warnings Use with caution in patients with hypertension, cardiovascular disease, 
hyperthyroidism, diabetes, narrow angle glaucoma or prostatic hypertrophy. Use with 
caution or avoid use in patients taking monoamine oxidase (MAO) inhibitors. This 
product contains antihistamines which may cause drowsiness and may have additive 
central nervous system (CNS) effects with alcohol or other CNS depressants (e.g., 
hypnotics, sedatives, tranquilizers). 


Precautions General: Antihistamines are more likely to cause dizziness, sedation 
and hypotension in elderly patients. Antihistamines may cause excitation, particularly 
inchildren, but their combination with sympathomimetics may caüse either mild stim- 
ulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or 
engaging in potentially hazardous activities requiring alertness, such as driving a car 
or operating machinery, while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic 
effects of antihistamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No long term animal studies 
have been performed with RYNATAN. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with RYNATAN. Itis also not known whether RYNATAN can 
cause fetal harm when administered to a pregnant woman or can affect reproduction 
capacity. RYNATAN should be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions Adverse effects associated with RYNATAN at recommended 
doses have been minimal. The most common have been drowsiness, sedation, dry- 
ness of mucous membranes, and gastrointestinal effects. Serious side effects with 
oral antihistamines or sympathomimetics have been rare. 


Overdosage Signs and symptoms: may vary from CNS depression to stimulation 
(restlessness to convulsions). Antihistamine overdosage in young children may lead 
to convulsions and death. Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting it it has not occurred spontaneously. Precautions must be 
taken against aspiration especially in infants, children and comatose patients. If gas- 
tric lavage is indicated, isotonic or half-isotonic saline solution is preferred. Stimulants 
should not be used. If hypotension is a problem, vasopressor agents may be 
considered. 


Dosage and Administration Administer the recommended dose every 12 hours. 
RYNATAN Tablets: Adults—1 or 2 tablets. 

RYNATAN Pediatric Suspension: Children over six years of age—5 to 10 mL 

(1 to 2 teaspoonfuls); Children twé to six years of age—2.5 to 5 mL (1⁄4 to 1 teaspoon- 
ful); Children under two years of age—Titrate dose individually. 


How Supplied RYNATAN® Tablets: Buff, capsule-shaped, compressed tablets in 
bottles of 100 (NDC 0037-0713-92) and 500 (NDC 0037-0713-96). 


RYNATAN® Pediatric Suspension: Pink with strawberry-currant flavor, in bottles of 
one pint (NDC-0037-0715-68). 


ase RYNATAN Tablets—Store at room temperature; avoid excessive heat—above 
40° C (104° F). 


RYNATAN Pediatric Suspension—Store at controlled room temperature—between 
15* C and 30* C (59* F-86* F); protect from freezing. 


WALLACE LABORATORIES 
Division of 
CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 


Printed in U.S.A. Rev. 2/85 


W 


WALLACE LABORATORIES 


Division of Carter-Wallace, Inc. 
Cranbury, New Jersey 08512 





1076 


w 
> Z 


® 


KASER PERMANENTE 
Good People. Good Medicine. 


NORTH 
CAROLINA 


Kaiser Permanente is seeking two 
board certified/eligible otolaryn- 
gologists for our Raleigh Medical 
Offices for 1989. Competitive sala- 
ry/benefits including malpractice, 
retirement and shareholder oppor- 
tunity. 


C.V. to: 

Phyllis Kline 

Recruitment Coordinator 

Carolina Permanente Medical 
Group, P.A. 

3120 Highwoods Blvd. 

Raleigh, N.C. 27604 





ACADEMIC POSITION 


University of Kansas 
School of Medicine 


The Department of Otolaryngology is 
seeking a full time otolaryngologist with 
special interest in otology but able to 
practice the full spectrum of the speciali- 
ty. Academic rank and salary commensu- 
rate with credentials. 


Qualifications include: Board Certifica- 
tion/eligibility in Otolaryngology, eligibility 
for licensure in KS. Responsibilities 
include: patient care in a private setting 
at the University, teaching residents and 
medical students and research. 





Send. curriculum vitae to C.W. Norris, 
M.D. Professor/Chair, Department of Oto- 
laryngology, Kansas University Medical 
Center, Kansas City, KS 66103, (913) 
588-6700. 


Position will be open till filled. The 
University of Kansas is an Affirmative 


Action/Equal Opportunity Employer. 





If Snow Makes The Difference— Study With Us! 


The Eleventh Annual Sisson Spring Head & Neck Workshop 





PL. 
A 
p QW aus Manch 4-11, 1989 
fs enpolst Egan’ Steamboat Springs, Colorado 
Mint” i, SAN “Updates on Selected 
ves prc Topics in 
Course Director: Otolaryngology—Head 
George A. Sisson, Sr., M.D. and Neck Oncology.” 
ski IN CME: 22 Hours, Category | John M. Lore. MD. 
Mark May, M.D. 
Tuition: $500 (Special Rate before Fred MS. McConnel, M.D 
Dec. 1, 1988. $400) John T. McMahan, M.D. 
Complete f Residents, $200 Ana 4 hoa MD 5 M 
i , ober SOIT, .L., LH 
Ski Packages oh Our Faculty: Eric Russell, M.D 
at Reduced Rates— Gary L. Schechter, M.D 


Raja A. Atiyah, M.D 

, a Roger L. Crumley, M.D. 
Lawrence DeSanto, M.D. 
Paul J. Donald, M.D 
James A. Duncavage, M.D. 
Jack L. Gluckman, M.D. 
Merrill S. Kies, M.D 

Yosef P Krespi, M.D 
Howard L. Levine, M.D 


Victor L Schramm, M.D. 

George A. Sisson, Sr., M.D. 
Robert A. Sofferman, M.D. 

James A. Stankiewicz, M.D. 
Marshall Strome, M.D 

Fred J. Stucker, M.D. 

Gordon W..Summers, D M.D.. M.D. 
Harvey M. Tucker, M. D. 

Paul H. Ward, M.D 


Children Free. 


Skiing for All Levels 


Special Program For Nuases! 
Comprehensive Management of tne Head and Neck Patient 
Contact: Connie Yuska.'R.N., M.S (312) 908-7347. 
Tuition: $150 
Additional Program and Panelists 


For further information, contact: 


To Be Announced in May. 


Any Mountain Tours— Mike Beltracchi, Sales Manager-Tours Division Charter Member National Ski Tour Operators 
Association, 1012 S. Cleveland St., Arlington, Virginia 22204 (800)368-3455 








ACADEMIC POSITION IN 
OTOLARYNGOLOGY- 
HEAD AND NECK SURGERY 


Assistant Professor /Instructor lev- 
el position available at the Moun- 
tain Home Veterans Administration 
Medical Center and East Tennessee 
State University, Quillen-Dishner 
College of Medicine. The applicant 
must be Board Certified/Eligible 
and must have a documented abil- 
ity in teaching and clinical practice. 
Proven academic productivity is 
essential. Send application with a 
current curriculum vitae to Louis 
Modica, M.D., 112 D, Department 
of Surgery, Veterans Administration 
Medical Center, Mountain Home, 
Tennessee 37684. ETSU is an affir- 
mative action/equal opportunity 
employer. Women and minorities 
are encouraged te apply. ETSU 
employs only U.S. citizens and 
aliens authorized to work in the 
United States. 












OTOLARYNGOLOGIST 


Part-time ENT Chief, 336 beds, 
Board Certified, English Proficien- 
cy required, Programs—Surgery, 
Medicine, Neurology, Eye, GU, Den- 


tal. License any state. Easy access 
to New York City, Washington, 
D.C., Atiantic City, skiing. EEO. CV 
to Chief, Surgery, VA Medical Cen- 
ter, Wilmington, DE 19805. 





PEDIATRIC 
OTOLARYNGOLOGIST 


B.C./B.E. Full-time employment. 
Active teaching and clinical prac- 
tice with research available. 


Contact: Fred S. Herzon, M.D. 
Chief, Division of 
Otolaryngology 
UNM School of Medicine 
Albuquerque, NM 87131 
(505) 843-2336 
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CEF TIN Tuc 


(cefuroxime axetil) Glaxo 


125, 250, and 500 mg Film-Coated, Easy-to-SwallowTablets 
The broadest in vitro spectrum oral cephalosporin 


Highly effective in: 


Bacterial bronchitis Power with convenience 
caused by: | 
Streptococcus pneumoniae BID schedule enhances compliance 
Haemophilus influenzae Easy-to-remember 
Haemophilus parainfluenza€ breakfast/supper regimen 
Otitis media May be taken without regard 
caused by: to meals 
Streptococcus pneumoniae 
r ; Yi *A icillin-Susc ble strains 

Haemophilus influenzae tPenicillin is the usual drug of choice in the treatment and 
uiuesieiie lea sia d acere ccr i ee 
Branhamella catarrhalis* Pré nio inion: for Brief Summary of 
Pharyngitis/tonsillitis' 
caused by: ` All " 

en & Hanburys/ QER 
Streptococcus pyogenes . EET Inc / 


(group A beta-hemolytic streptococci} Research Triangle Park, NC 27709 


CFTIO9 





CEFTIN* Tablets BRIEF SUMMARY 


(cefuroxime axetil, Glaxo) 





The following is a brief summary only. Before prescribing, see complete 
prescribing information in CEFTIN* (cefuroxime axetil, Glaxo) Tablets product 
labeling 


CONTRAINDICATIONS: CEFTIN* is contraindicated in patients with known 
allergy to the cephalosporin group of antibiotics. 


- WARNINGS: BEFORE THERAPY WITH CEFTIN* IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS HAD 
PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, PENICIL- 
LINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY TO 
PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED 
WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME FORM OF 
ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REACTION TO CEFTIN 
OCCURS, DISCONTINUE THE DRUG. SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 

Pseudomembranous colitis has been reported with the use of cephalo- 
sporins (and other broad-spectrum antibiotics); therefore, it is important to 


consider its diagnosis in patients who develop diarrhea in association with ' 


antibiotic use. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon 
and may permit overgrowth of clostridia. Studies indicate that a toxin produced 
by Clostridium difficile is one primary cause of antibiotic-associated colitis. 
Cholestyramine and colestipol resins have been shown to bind the toxin in 
vitro. 

Mild cases of colitis may respond to drug discontinuance alone. Moderate to 
severe cases should be managed with fluid, electrolyte, and protein supple- 
mentation as indicated. 

When the colitis is not relieved by drug discontinuance or when it iS Severe, 
oral vancomycin is the treatment of choice for antibiotic-associated pseudo- 
membranous colitis produced by C difficile. Other causes of colitis should also 
be considered 


PRECAUTIONS: General: If an allergic reaction to CEFTIN* occurs, the drug 
should be discontinued, and, if necessary, the patient should be treated with 
appropriate agents, eg, antihistamines, pressor amines, or corticosteroids. 

As with other antibiotics, prolonged use of CEFTIN may result in overgrowth 
of nonsusceptible organisms. If superinfection occurs during therapy, appro- 
priate measures should be taken. 

Broad-spectrum antibiotics should be prescribed with caution for individuals 
with a history of colitis. 


Information for Patients: (Pediatric) CEFTIN is only available in tablet form 
During clinical trials, the tablet was well tolerated by children who could 
swallow the tablet whole. Children who cannot swallow the tablet whole may 
have the tablet crushed and mixed with food (eg, applesauce, ice cream). 
However, it should be noted that the crushed tablet has a strong, persistent, 
bitter taste. Discontinuance of therapy due to the taste and/or problems of 
administering this drug occurred in 13% of children (range, 2% to 28% across 
centers). Thus, the physician and parent should ascertain, preferably while still 
in the physician's office, that the child can ingest CEFTIN reliably. If not, 
alternative therapy should be considered. 


Interference with Laboratory Tests: A false-positive reaction for glucose in the 
urine may occur with copper reduction tests (Benedict's or Fehling's solution or 
with Clinitest* tablets). but not with enzyme-based tests for glycosuria (eg. 
Clinistix*, Tes-Tape*). As a false-negative result may occur in the ferricyanide 
test, it is recommended that either the glucose oxidase or hexokinase method 
be used to determine blood plasma glucose levels in patients receiving CEFTIN. 

Cefuroxime does not interfere with the assay of serum and urine creatinine 
by the alkaline picrate method. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no long-term 

studies in animals have been performed to evaluate carcinogenic potential, no 

mutagenic potential of cefuroxime was found in standard laboratory tests. 
Reproductive studies revealed no impairment of fertility in animals. 


Pregnancy: Pregnancy Category B: Reproduction studies have been performed 
in rats and mice at doses up to 50 to 160 times the human dose and have 
revealed no evidence of impaired fertility or harm to the fetus due to cefuroxime 
axetil. There are, however, no adequate and well-controlled studies in pregnant 
women. Because animal reproduction studies are not always predictive of 
human response, this drug should be used during pregnancy only if clearly 
needed. 


Nursing Mothers: Since cefuroxime is excreted in human milk, consideration 
should be given to discontinuing nursing temporarily during treatment with 
CEFTIN* (cefuroxime axetil, Glaxo). 


ADVERSE REACTIONS: The adverse reactions to CEFTIN* are similar to 
reactions to other orally administered cephalosporins. CEFTIN was usually well 
tolerated in controlled clinical trials. Pediatric patients taking crushed tablets 
during clinical trials complained of the bitter taste of CEFTIN Tablets [see 
ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: Information for 
Patients: (Pediatric)]. The majority of adverse events were mild, reversible in 
nature, and did not require discontinuance of the drug. The incidence of 
gastrointestinal adverse events increased with the higher recommended 
doses. Twenty-five (25) patients have received CEFTIN 500 mg twice a day for 
one to 2.5 months with no increase in frequency or severity of adverse events. 
The following adverse reactions have been reported. 


Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 
2.0% of patients. Diarrhea occurred in 3.5% of patients. Loose stools occurred 
in 1.3% of patients. There have been rare reports of pseudomembranous colitis. 

Crushed tablets have a bitter taste. In pediatric clinical studies conducted 
with crushed tablets, complaints due to taste ranged from 0/8 (0%) in one 
center to 47/71 (66%) in another center 


Hypersensitivity: Rash (0.6% of patients). pruritus (0.3% of patients), and 
urticaria (0.2% of patients) have been observed. One case of severe broncho- 
spasm has been reported among the approximately 1,600 patients treated with 
CEFTIN. Of the patients treated with CEFTIN who reported a history of delayed 
hypersensitivity to a penicillin and not a cephalosporin, 2.9% of patients 
experienced a delayed hypersensitivity reaction to CEFTIN. 


Central Nervous System: Headache occurred in less than 0.7% of patients, and 
dizziness occurred in less than 0.2% of patients. 


Other: Vaginitis occurred in 1.9% of female patients. 


Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), 
ALT (SGPT, 1.6% of patients), and LDH (1.0% of patients) have been observed. 
Eosinophilia (11% of patients) and positive Coombs test (04% of patients) have 
been reported 


In addition to the adverse reactions listed above that have been observed in 
patients treated with CEFTIN, the following adverse reactions and altered 
laboratory tests have been reported for cephalosporin class antibiotics: 

Adverse Reactions: Allergic reactions including anaphy- 
laxis, fever, colitis, renal dysfunction, toxic nephropathy, and 
hepatic dysfunction including cholestasis. 

Several cephalosporins have been implicated in triggering 
seizures, particularly in patients with renal impairment when 
the dosage was not reduced. If seizures associated with drug 
therapy should occur, the drug should be discontinued. 
Anticonvulsant therapy can be given if clinically indicated. 

Altered Laboratory Tests: Increased prothrombin time, 
increased BUN, increased creatinine, false-positive test for 
urinary glucose, increased alkaline phosphatase, neutro- 
penia, thrombocytopenia, and leukopenia. 


AB1-403 
Gl. axo February 1988 


Glaxo Inc., Research Triangle Park, NC 27709 
© Copyright 1987, Glaxo Inc. All rights reserved. 
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Join the Innovators 


NeuroCom, a leader in the development of balance disorder 
technology, has an exceptional career opportunity. If you are a 
professional with distinguished credentials, here is your chance 
to make lasting contributions to the field of balance and move- 
ment disorders. 


Research Coordinator 


While monitoring ongoing research within the balance and 
movement field, you will extract the key elements which support 
and lead to new product development for NeuroCom and iden- 
tify findings that call for product improvement. You will work 
with users to facilitate their research and advise colleagues on 
the best ways to turn research findings into valuable medical 
devices. Candidates should have a PhD or M.D., and two years 
of clinical or research experience in Neurology, Neurophsiology, 
Otology, Audiology, Physiatry or Biomedical engineering. Emphasis 
on balance disorders preferred. 

This leadership role is designed for an individual who is self- 
directed and results-oriented. This position is in an entrepreneurial 
work environment and provides potential for significant career 
growth. We also offer a generous compensation package includ- 
ing stock options and benefits. Because of our commitment to 
health care, we hire only nonsmokers. 


To apply, send your resume to: Glenna Kruger, Human Resource 
Manager, NeuroCom International, 9570 S.E. Lawnfield Road, 
Clackamas, Oregon 97015. NeuroCom is an Equal Opportunity 
Employer. 
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NEUROCOM 


INTERNATIONAL. INC 


NEW YORK EYE & EAR INFIRMARY 
and 
New York Medical College 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 


January 19-21, 1989 
April 27-29, 1989 
September 14-16, 1989 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 
*Mastoidectomy *Canal Wall Up & Down Techniques 
*Facial Recess Techniques  *Cochlear Implant Approaches 
*Endolymphatic Sac Surgery *Tympanoplasty Techniques 
*Stapedectomy Techniques © *Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $675.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. 
Timothy J. Siglock, M.D. 
Toni Levine, M.D. 

For Further Information, contact: 

Arthur Tortorelli, Technical Director 

Temporal Bone Laboratory 

New York Eye & Ear Infirmary 

310 East Fourteenth Street Chairman, Department of 

New York, New York 10003 Otolaryngology/HNS 

(212) 598-1395 Frank E. Lucente, M.D. 













Chloraseptic Spray provides the 
fastest sore throat relief. And 
nothing's more powerful. 
That's because Chloraseptic 
is the only leading brand 
with phenol. For relief 
virtually on contact, in as 
fast as 10 seconds. And that's 
the fast, potent relief that 
patients prefer. So why 
recommend anything else? 
Also recommend great- 
tasting Chloraseptic Lozenges. 


Chioraseptic 


LOZENGES * SPRAY «+ GARGLE 










NDC 023900 089 
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It’s the fastest relief. And nothing’s more powerful. 
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_ What Afrin does in 5 minutes takes- 
». .  . Suddfed overanhour" = 4 


A new clinical study among patients both fast and effective, recommend 
; `- suffering with severe nasal congestion Afrin. Now available in spray, drops 
showed Afrin cleared as much con- or the Afrin Pump Dispenser. 
gestion in 5 minutes as Sudafed did Afrin. Number One Recommended 
° in over an hour. So, for relief that's by Physicians and Pharmacists. 





*Research data on file. For more information write to:.Professional Services Dept., 
Schering Corporation, Kenilworth, N.J. 07033. Copyright € 1987, Schering Corporation. : 
All rights reserved. AF-484/14216707 Sudafed is a registered trademark of Burroughs-Wellcome Corporation. 
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Wound Prepkylaxis With Metronidazole in 
Head and Neck Surgical Oncology 





At the Janaar- 1988 meeting of the Western Section of 
the Triological Society, Robbins and collaborators from 
the University o: Texas-M. D. Anderson Hospital, Hous- 
ton, reported their results of a prospective randomized 
study of patents undergoing head and neck oncologic 
surgical procedures. The patients were divided in two 
groups: group A -eceived cefazolin, 1000 mg intravenously 
(IV) one hour preoperatively and 500 mg every eight hours 
for a total of six doses, and metronidazole (Flagyl), 500 mg 
IV one hour preoperatively and 250 mg IV every eight 
hours postoperatively for six doses. Group B received 
cefazolin alore in the same dosage and regimen. 

The rate o^ weund infection in group A (158 patients) 
was 9.5% compared with 186% in group B (172 patients) 
(P = .03). Patients undergoing clean procedures had a 4.9% 
infection rate compared with clean-contaminated and con- 
taminated procecures, which had a higher infection rate of 
3.5-fold and $.5-fold, respectively. The patients without 
infection hada length of hospital stay of 8.9 days compared 
with those wno ceveloped infection and were hospitalized 
for 20.7 days:on zhe average. This study suggests the very 
important rde ef anaerobic infection in head and neck 
oncologic surzer-. 

Dr D. F. N. Harrison and his associates at the university 
of London Rcyal National Throat, Nose, and Ear Hospital 
have used metronidazole in head and neck surgery prophy- 
laxis for the pas: ten years (Innes AJ, Windle-Taylor PC, 
Harrison DFN: The role of metronidazole in the prevention 
of fistulas -ollewing total laryngectomy. Clim Oncol 
1980;6:71-77). My associate, Robert Sawyer, as well as the 
senior author, Dr Robbins, had a Fellowship in London 
with Dr Har-iscn and both were exposed to this mode of 
therapy. Dr 3awyer, in 1985, introduced metronidazole at 
Case Westera Reserve University and affiliated hospitals 
in Cleveland. An ongoing prospective randomized study in 
Cleveland, aEhoagh in a smaller series of patients, echoes 
the results o^ Rebbins et al.— ANTHONY J. MANIGLIA, MD, 
Cleveland 


OILS O OBE i IE ONE GANTUNG 
Hearing Loss and Voice Restoration After. 
Laryngec:omy 
- ool o 70) XEX a DUI. SS ee N S 
Debra Maade., MD, and coworkers, Long Island Jewish 
Hospital, New Hyde Park, NY, presented a retrospective 
analysis of -he development of alaryngeal speech after 
laryngectomy ir hearing-impaired patients. Their findings 
were reported ac the January 1988 Eastern Section meet- 
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ing of the Triological Society, held in New York. Of 35 
patients examined, 19 had hearing loss greater than 35 dB; 
most of these losses were sensorineural. Speech quality 
was determined for each patient. There were seven 
patients who spoke through the esophagus, nine patients 
with tracheoesophageal puncture, and 19 patients who 
used an electrolarynx. Of the 19 patients who used an 
electrolarynx, only five developed proficient speech. 

No patients with significant hearing loss developed 
esophageal speech; one patient with unilateral hearing loss 
developed esophageal speech. This may be secondary to the 
volume of esophageal speech being 10 dB less than laryn- 
geal speech, causing difficulty in the patient's monitoring 
his own speech. Three patients with significant hearing 
loss developed proficient tracheoesophageal speech; the 
volume of puncture speech is 10 dB greater than laryngeal 
speech. Only one patient with significant hearing loss 
developed intelligible speech with the electrolarynx, 
whereas 50% of patients with normal hearing were suc- 
cessful. The investigators feel that hearing should be 
routinely assessed prior to laryngectomy to possibly indi- 
cate to the surgeon the chance of success of developing 
alaryngeal communication.— ToNi M. LEVINE, MD, Brook- 
lyn, NY 





Primary and Secondary Voice Restoration 
Using Tracheoesophageal Puncture 





Hans Zenner, Wiirzburg, West Germany, reported his 
experience with the Eska-Herrmann Wiirzburg tracheo- 
esophageal puncture prosthesis at the January 1988 meet- 
ing of the Eastern Section of the Triological Society held in 
New York. His technique for both primary and secondary 
voice restoration includes placing a siliconized stent into 
the puncture. The stent remains in place for two weeks. He 
has employed this technique for primary voice restoration 
in patients who have undergone myocutaneous flap recon- 
struction, gastric pull-up, and jejunal free-graft recon- 
struction. 

Because of problems with the original Blom-Singer 
duckbill prosthesis, Dr Zenner has designed the Würzburg 
prosthesis in cooperation with Herrmann. This prosthesis 
has a convex stem that is placed into the hypopharynx to 
prevent aspiration and is self-retaining secondary to the 
use of two retention collars. To improve the percentage of 
voice production, a dorsal myotomy is routinely performed. 
A stoma valve has been designed for use with this prosthe- 
sis to eliminate the need for manual occlusion of the 
stoma. 

An intelligibility test was designed to determine the 
intelligibility percentile of various voice restoration tech- 
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niques. Esophageal speakers had an average intelligibility 
score below the 20th percentile. Patients using the Blom- 
Singer prosthesis without myotomy demonstrated an 
intelligibility score at the 50th percentile, and those fitted 
with the Würzburg prosthesis with myotomy showed an 
intelligibility score at the 80th percentile. 

—'ToNi M. LEVINE, MD, Brooklyn, NY 


Variables in Vocal Cord Injection: A Guide 


for the Occasional Operator 


Robert B. Lewy, MD, and John P. Leontti, MD, reported 


their observations in performing 296 vocal cord injection 
procedures over a 24-year period. Their report, presented 
at the Middle Section meeting of the Triological Society, 
Ann Arbor, Mich, emphasized the importance of evaluat- 
ing candidates for vocal cord injection with respect to 
anatomic variations, surgical technique, and perioperative 
care. The authors stated that the results with Teflon 
injection are better when flat, nonatrophic vocal cords are 
injected at their central portion and that thin atrophic 
cord injections should be angled outward toward the 
thyroid cartilage ala. Variable results can be expected with 
Teflon injection of asymmetric vocal cords. The authors 
emphasize the importance of not distorting the glottis with 
the laryngoscope during the injection procedure, although 
accurate placement for maximum visualization is essen- 
tial. They found no advantage to microscopic laryngoscopy 
and suggested that the indirect mirror technique should be 
reserved for experienced operators only. The authors cau- 
tioned that early, temporarily excellent results can be 
misleading. A more permanent effect is seen at four days. 
They concluded that successful performance of a vocal cord 
injection procedure requires detailed preoperative assess- 
ment, meticulous intraoperative technique, and scrupulous 
postoperative evaluation.— MICHAEL J. SULLIVAN, MD, Ann 
Arbor, Mich 


Flexible Methodology in the Surgical 
Approach to Otologic Disease 


At the Middle Section meeting of the Triologic Society, 
Ann Arbor, Mich, Jan 23, 1988, Michael Morris, MD, 
Michael Paparella, MD, and Sady S. DaCosta, MD, Minne- 
apolis, reported their experience that has evolved over 
many years in establishing a flexible surgical approach to 
otologic disease. The authors observed that pathologic 
findings noted at the time of surgery frequently will be 
significantly different from the preoperative diagnosis. To 
obviate the possibility of ignoring or missing substantial 
disease, the authors propose an intraoperative diagnostic 
approach to the extirpation of disease. The technique 
employed begins all cases with a Lempert endaural inci- 
sion and progresses to include, as necessary, canalplasty, 
exploratory tympanotomy, ossiculoplasty, atticotomy, 
mastoidotomy, and mastoidectomy, resulting in a progres- 
sively enlarged surgical field. 

By means of surgical case reports and details of the 
operative techniques, the authors correlated their observa- 
tions with well-documented mechanisms of pathobiologic 
processes associated with diseases of the ear. 

— MyLES L. PENSAK, MD, Cincinnati 
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Long-term Results in Labyrinthectomy 





At the Middle Section meeting of the Triological Society, 
Ann Arbor, Mich, Jan 23, 1988, Samuel E. Levine, MD, 
Minneapolis, Michael E. Glasscock III, MD, Nashville, 
Tenn, and Kevin S. McKennan, MD, Sacramento, Calif, 
presented their findings regarding the long-term results of 
labyrinthectomy. 

Employing a retrospective questionnaire-based study, 
the authors contacted 75 patients who had undergone 
translabyrinthine labyrinthectomies at least ten years 
prior to being considered candidates for entry into the 
review. From this group, 21 subjects responded. 

Results showed that 37% of patients were without 
symptoms, although 79% of patients responded that their 
clinical picture was significantly improved. Sixteen per- 
cent of patients reported that their symptoms were the 
same or worse. 

The authors looked at contralateral hearing changes, 
noting that 37% of patients reported a decrease in hearing 
while 5% of patients reported an improvement. The major- 
ity (58%) of patients remained stable. Other data exam- 
ined looked at patient activity problems, including ambu- 
lation with and without light, driving, visual scanning, and 
rapid motion changes. The majority of respondees re- 
ported little difficulty. 

The authors conclude that, over a ten-year period, the 
initial excellent results of labyrinthectomy appear to 
decline. Several reasons are cited for this, including aging, 
contralateral vestibulopathy, and schwannosis. Neverthe- 
less, they recommend the procedure for unilateral vestibu- 
lar dysfunction in ears with poor hearing when medical 
management fails.—MYLES L. PENSAK, MD, Cincinnati 


Mandibular Reconstruction With A-O 
Plating: A Critical Analysis With Four-Year 
Follow-up 


At the recent spring meeting of the American Academy 
of Facial Plastic and Reconstructive Surgery in Palm 
Beach, Fla, Drs Arnold Komisar and Steven Warman, both 
of New York, presented a critical analysis of their experi- 
ence with A-O plating in mandibular reconstruction. They 
reported on 11 patients followed up for up to four years. 
Eight of these patients underwent immediate reconstruc- 
tion using free bone grafts or A-O plates alone. Donor sites 
for the bone grafts were the iliac crest and metatarsal 
bone. Delayed reconstruction of the mandible was per- 
formed on three patients, all of whom had undergone 
radiotherapy. Hyperbaric oxygen was not used in any of 
these cases. Specific variables that the authors wished to 
address in this study included complication rates, cosmetic 
results, functional results, length of hospitalization, and 
whether myocutaneous flaps were beneficial. Five of the 11 
patients underwent a regional myocutaneous flap proce- 
dure in addition to the mandibular reconstruction. Some of 
the complications experienced by the patients in this series 
included infection, postoperative pain, and intraoral or 
extraoral exposure of hardware or bony grafts. None of the 
patients who achieved a successful reconstruction now 
wears a denture. Nearly all of the patients had to undergo 
multiple surgical procedures for correction of various 
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complications. The authors advocated removal of the 
plates within three to five months because of bone resorp- 
tion up to 50%. More than half of the cancer patients in 
this series died of disease within four years, and all of the 
cancer patients experienced complications associated with 
the mandibular reconstructions. From their experience, 
the authors concluded that cosmesis was acceptable, deglu- 
tition and mastication were poor, and delayed reconstruc- 
tion resulted in superior results compared with immediate 
reconstruction.— CHARLES M. STIERNBERG, MD, Galveston, 
Tex 


A New Needle and Technique for Magnetic 
Resonance-Guided Aspiration Cytology of 
the Head and Neck 





At the annual meeting of the Triological Society in Palm 
Beach, Fla, Terrence K. Trapp, MD, and coauthors, Los 
Angeles, reported the use of a new needle to perform 
magnetic resonanee-guided aspiration cytology in three 
patients with head and neck lesions. The new needle is 
constructed of c-276 stainless steel, which has a very high 
nickel content and low ferromagnetic properties. This 
results in minimal image artifact. A new technique of 
needle placement was also developed, which takes advan- 
tage of the multiplanar imaging capability of magnetic 
resonance imaging. Oblique images, parallel and perpen- 
dicular to the plane of the needle, provide precise localiza- 
tion of the needle tip. The authors state that this technol- 
ogy may be very useful in the evaluation of lesions that 
would be otherwise inaccessible to biopsy. 

—GaAYLE E. Woopson, MD, San Diego 





Laryngeal Framework Surgery in the 
Management of Spastic Dysphonia 





At the annual meeting of the American Laryngological 
Association in Palm Beach, Fla, Dr Harvey Tucker, Cleve- 
land, reported a new surgical procedure for the manage- 
ment of spastic dysphonia. The procedure, performed 
under local anesthesia, consists of relaxing the vocal folds 
using parasagittal incisions bilaterally in the anterior 
thyroid cartilage. The medial segment, with the attached 
anterior commissure tendon, is retrodisplaced, and then 
the it cut ends of the thyroid cartilage are approxi- 
mated. 

Sixteen patients have undergone the procedure, ten 
(63%) of whem were reported to be free of spasm six 
months later. Side effects of the procedure are lowering of 
the fundamental frequency of speech and loss of vocal 
volume (ie, loudness). No surgical complications were 
encountered in the cases reported.—JAMES A. KOUFMAN, 
MD, Winston-Salem, NC 





Facial and Neck Contouring Using 
Liposuction and Lipoinjection 





Speaking at the annual meeting of the Triological Soci- 
ety in Palm Beach, Fla, Dr John Dmytryshyn, Vancouver, 
British Columbia, Canada, discussed his techniques for 
contouring five major facial zones using liposuction or 
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lipoinjection. Those zones include the submental, subman- 
dibular, midlateral neck, preparotid, and nasolabial zones. 
Depending on the area to be contoured, he recommended 
the submental and nasolabial stab-incision approach and 
the open-facelift approach. Liposuction was performed 
before rhytidectomy. Pinch testing was advocated before 
operation and after suctioning to determine the need for 
and the result of liposuction, respectively. Dr Dmytryshyn 
did not advocate the use of liposuction in the lateral 
mandibular area, and he cautioned that the technique was 
not a substitute for weight loss. 

Lipoinjection was much less predictable than liposuc- 
tion, due to the 50% resorption of injected material. 
Lipoinjection was advocated only for placement under 
facial creases, wrinkles, and scars, not as augmentation for 
chin and cheek areas. Techniques of both procedures were 
illustrated, and preoperative and postoperative photo- 
graphs were presented.— W. FREDERICK McGuirt, MD, 
Winston-Salem, NC 





Model of a New Generation of 
Tracheostomy and Endotracheal Tubes 





J. R. Avasarala and collaborators, Nagoya, Japan, at the 
April 1988 meeting of the American Laryngological Asso- 
ciation in Palm Beach, Fla, reported the creation of new 
types of tracheostomy and endotracheal tubes with sensors 
built into them that can activate an alarm if they are 
becoming obstructed. They revealed that their research 
found that electrodes within the lumen of the tube would 
activate a signal as the resistance across the electrodes 
changed. Mucous secretion, blood, and tissue within the 
lumen or at the end of the tube would cause a change in the 
resistance and, therefore, would set off an alarm. This type 
of tube would be especially useful in the intensive care unit 
and may eliminate the possibility of cannula obstruction 
deaths postoperatively.— ANDREW BLITZER, DDS, MD, 
New York 





Multichannel Cochlear Surgery 





Thomas Balkany, MD, Colorado Otologic Research Cen- 
ter, Denver, reported to the American Otologic Society’s 
spring meeting in Palm Beach, Fla, on multichannel 
cochlear implants. 

Neo-ossification of the cochlea, most commonly seen in 
deafness due to meningitis, has been reported historically 
as a possible contraindication to long electrode cochlear 
implant surgery. The presence of such bone growth was 
thought previously to require the selection of a short 
electrode implant. 

A series of 37 patients who underwent cochlear implan- 
tation in a four-year period were reviewed. Ten of 37 
patients were noted to have cochlear neo-ossification 
at surgery; in seven of ten patients, ossification was pre- 
dicted preoperatively by a computed tomographic 
scan. 

Of ten subjects, the entire electrode array was fully 
inserted in nine (eg, 25 or 26 mm). In one patient, the 
electrode was partially inserted (9 mm) due to bony 
obstruction of the ascending segment of the basal turn of 
the cochlea. 

In this study, six of seven postlinguistically deafened 

(Continued on p 1087.) 


Medical News 1085 


FIFTY-EIGHTH ANNUAL 
MID-WINTER OTOLARYNGOLOGY CLINICAL CONFERENCE 


Sponsored by the 
RESEARCH STUDY CLUB OF LOS ANGELES 
Friday to Sunday e February 10-12, 1989 


Moseley/Salvatori Conference Center 
637 South Lucas, Los Angeles, California 90017 


GUEST FACULTY 
M. EUGENE TARDY, JR., Chicago, IL 
HUGH F. BILLER, New York, NY 
BRUCE W. JAFEK, Denver, CO 
MANSFIELD F. W. SMITH, San Jose, CA 


A three-day scientific program designed for the otolaryngologist in clinical practice to provide an update on 
recent developments in the specialty. The program format consists of lectures, panel discussions, and 
luncheon question and answer sessions with the faculty. Physicians attending this course may report up to 
18 hours of Category I credit toward the CMA Certificate in Continuing Medical Education and the AMA 


Physicians Recognition Award. 


THOMAS C. CALCATERRA, M.D., Program Chairman 


Registration fee: $295 for practicing physicians if received before January 1, 1989; $350 after that date. 
(Military physicians pay the same fee as practicing physicians) 
$160 for resident physicians, retired physicians 


For further information on registration, hotel reservations, or exhibits, contact: 


Ms. Louise Ball, Executive Secretary 


P.O. Box J, South Pasadena, CA 91030-0590, or call (213) 680-2387 


PACIFIC NORTHWEST 


Large multi-specialty group seeking 
Board Certified or Eligible otolaryn- 
gologist for immediate opening. 
New associate will join department 
of ten otolaryngologists who pro- 
vide care to 325,000 members of 
Kaiser Permanente, Northwest 
Region. Excellent professional and 
life-style opportunities in the beau- 
tiful Willamette River valley. Send 
confidential reply to: 


Regional Medical Director 
Northwest Permanente, P.C. 
3600 N. Interstate Ave 
Portland, OR 97227 





FELLOWSHIP IN 
PEDIATRIC 
OTOLARYNGOLOGY 
AT 
THE JOHNS HOPKINS 
HOSPITAL 


Beginning July 1990 
ADDRESS INQUIRIES TO: 


ROBERT NACLERIO, M.D. 
DEPARTMENT OF 
OTOLARYNGOLOGY 
OSLER 421 
600 N. WOLFE STREET 
BALTIMORE, MD 21205 





FULL TIME ACADEMIC POSITION 
DEPARTMENT OF OTOLARYNGOLOGY 
UNIVERSITY OF TENNESSEE, MEMPHIS 


The Department has a position at the Assistant/ 
Associate Professor level for an individual dedicated 
to both clinical and research activities. Most appeal- 
ing should be the flexibility to explore specific clinical 
interests in a large and varied population base and 
the commitment of the Department to help support a 
meaningful research effort. Other benefits include a 
progressive medical community, new and attractive 
practice facilities and a competitive salary with a 
generous profit sharing plan. 


The University of Tennessee is an equal 
opportunity affirmative action employer. 


Send inquiries to: Richard W. Babin, M.D. 
Professor and Chairman 
956 Court Avenue, B226 
Memphis, TN 38163 
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acult patients deweloped measurable closed-set speech 
discrimination (four choice spondees), and five of seven 
developed significant open-set speech discrimination (Cen- 
tral Institute for the Deaf sentences). 

The study demonstrated the following major findings: 
(1) when only the inferior segment of the basal turn of the 
cochlea is involved with neo-ossification, atraumatic inser- 
tion of long multicaannel electrodes can be accomplished 
and (2) following removal of bony obstruction, cochlear 
implant performance (ie, warble tone thresholds and 
speech discrimination test results) comparable with that 
seen with unobstructed cochleas can be expected. 

— RICHARD J. WIET, MD, Chicago 





Secure Endoscopic Sinus Surgery as an 
Adjunct to Functional Nasal Surgery 





At the recent meeting of the American Academy of 
Facial Plastic and Reconstructive Surgery in Palm Beach, 
Fla, Dr Paul Toffel and coworkers, Los Angeles, presented 
their technique for secure endoscopic sinus surgery and 
reviewed 170 consecutive cases. The technique uses a 
combination of traditional macroscopic and endoscopic 
(microscopic) methods. A fiberoptic headlight (macroscop- 
ic view) allows the eperating surgeon to check for position- 
ing and to maintain perspective. A sinus endoscope (micro- 
scopic view) allows for precise visualization and removal of 
diseased tissue. Using both types of viewing, the procedure 
consists of an ethmoidectomy followed by enlargement of 
the natural ostium of the maxillary sinus and finishing 
with a partial middle turbinectomy. In most of their cases, 
septoplasty and inferior turbinate reduction were also 
performed by stancard techniques. 

At six and 12 months, all patients had substantial relief 
of nasal obstructive symptoms and posterior nasal dis- 
charge, and all patients reported marked improvement in 
the pain-pressure-cephalgia syndrome. Complications 
were minor and few. 

In conclusion, Dr Toffel and his coworkers feel that this 
procedure offers a high suecess rate with minimal compli- 
cations because of the use of the fiberoptic headlight and 
preservation of the middle turbinate until the sinusoto- 
mies are complete.—JEANNE ADAMS, MD, Durham, NC 





Pharmacologic Enhancement of Rapid 
Tissue Expansions 





At the American Academy of Facial Plastic and Recon- 
structive Surgery’s 1988 spring meeting in Palm Beach, 
Fla, Drs John Phillips and Richard Hayden, St Louis, 
presented the results of their study on the pharmacologic 
enhancement of rapid tissue expansion. Tissue expansion 
is limited by the mechanical properties of the skin, the 
expander and its surrounding capsule, and by physiologic 
factors, chiefly the blood flow to the skin over the expand- 
er. Drs Phillips amd Hayden reasoned that if blood flow 
could be increased by modifying the ischemic-perfusion 
phenomenon by scavenging free oxygen radicals, for exam- 
ple, that more rapic tissue expansion would be possible. To 
test their hypotheses, the presenters evaluated the rates of 
tissue expansion in the dorsal skin of pigs with topical 
addition of dimetayl sulfoxide, a free oxygen radical 
scavenger anc collagenolytic agent, and with the infusion 
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of the skin pocket around the expander with hyaluroni- 
dase, a collagenolytic agent only. Drs Phillips and Hayden 
found that only hyaluronidase permitted a more rapid rate 
of tissue expansion with predictable skin survival. Their 
work also suggests a different method of clinically moni- 
toring rapid volume expansion of tissue expanders using a 
pulsed Doppler laser. 

The researchers placed 250-mL rectangular tissue ex- 
panders in dorsal pockets on adolescent pigs. They moni- 
tored the skin’s blood flow over the expander and in a 
control area with a pulsed laser doppler. Skin temperature 
and expander intraluminal pressure were also monitored. 

Although they were unable to find a rate of expansion 
beyond which skin necrosis occurred consistently, they 
discovered that if they stayed below a 95% reduction in the 
preexpansion skin perfusion, skin necrosis failed to occur. 
They used an infusion pump with a constant infusion rate 
of 3.8 mL/min and stopped the pump when they achieved a 
95% reduction in blood flow to the skin overlying the 
expander. They found that skin temperature decrease 
lagged by two to three minutes behind the reduction in 
blood flow. At the critical 95% drop in blood flow, the 
expander volumes in the dimethyl sulfoxide group vs the 
control group were nearly the same; however, a significant 
enhancement was noted between the hyaluronidase and 
control groups. The wound strength appeared the same 
between the hyaluronidase and control groups. A study 
investigating the influence of hyaluronidase on wound 
healing is ongoing. The investigators identified an immedi- 
ate clinical application of their work. In a selected case, 
they found that a 95% reduction in blood flow, as mea- 
sured by the pulsed Doppler laser, predicted the same 
amount of volume expansion as did the standard clinical 
measures of skin turgor, capillary refill, and patient 
discomfort.—W. DouGLAS APPLING, MD, Houston 





Optimizing Suction Lipectomy 
of the Submental Region 





At the recent spring meeting of the American Academy 
of Facial Plastic and Reconstructive Surgery in Palm 
Beach, Fla, Dr Nathan E. Nachlas, Boca Raton, Fla, and Dr 
Walter E. Berman, Beverly Hills, Calif, presented a pro- 
spective controlled study of 40 consecutive patients who 
underwent submental liposuction. The plan of the study 
was to determine whether injecting a steroid (ie, 40 
mg/mL of triamcinolone acetonide [Kenalog]) in the sub- 
mental area preoperatively and using Elastoplast in the 
postoperative period enhanced the results of suction lipec- 
tomy in the submental region. The patients in their study 
ranged in age from 38 to 75 years. Investigators set up 
scoring codes, assessing the results at ten days, three 
weeks, and two months. They judged submental irregular- 
ity, the appearance of the jowl, and postoperative photo- 
graphs. They established minor and major criteria on a 
rating scale of 0 to 6. The study also offered other technical 
considerations to improve the results of submental liposuc- 
tion, such as cross-tunneling, pretunneling without suc- 
tion, and the use of a small cannula (4 mm or less). 

Their presentation summarized the results of using 
preoperative steroid injection as well as postoper- 
ative compression with Elastoplast. Both of these tech- 
niques optimized their results in submental liposuc- 
tion.—STEPHEN W. PERKINS, MD, Indianapolis 


Medical News 1087 


m 1 rn " 


tes 


de Snowmass 
‘Chicago Coléfad ? 
E olorado ~ 
| ci al Plastic Surgery $ p 
+ Sinus Surgery : 
Robert M. 
University 
SYMPOSIUM FAG | m | d "UP N 
ia niversi li 2 3 Johns Hop 
B. Hill Britton, MD D i Gary LaSehe 
Wake Forest University” ^ —— — — —.. Eastern Virgir 
Ted A. Cook, MD Pur cc 
Oregon Health Sciences Universi 


Gerald B. Healy, MD 
Harvard University 


For further information contact: The University of Illinois at Chicago * Conferences and Institutes (m/c 6C7) 
Box 6998C * Chicago, Illinois 60680 * (312) 996-5225 


Because of deadlines for accommodaiens please respond promptly. 


FELLOWSHIP this publication 
HEAD AND NECK SURGERY is available in 
microform 


Clinical Fellowship in Head and Neck Surgery available 
July 1, 1989 for individuals who are board eligible in 
Otolaryngology, General Surgery, or Plastic Surgery. This 
fellowship is approved by the Joint Council for Advanced 
Training in Head and Neck Oncologic Surgery. All 
applicants must be able to obtain a California license. 


T W- | ie 
I el. 
IAS] P4. 


Send CV, medical school transcript and the names and 


addresses of your chief of service and 4 other 
oM . Please send me additional information. 
physicians to: University Microfilms International 


300 North Zeeb Road 18 Bedford Row 
: Dept. P.R. Dept. P.R. 
Willard E. Fee, Jr., M.D. Aun MN, MI 48106 London, WC1R 4EJ 


Head, Otolaryngology/Head and Neck Surgery England 
Stanford University Medical Center He : 
se Noc T.i; i6 EMEN 


Stanford, CA 94305 City 
State 





A balanced combination 
for outstanding. 
performance 


Patient-preferred 


antihistamine’ 
Low incidence of 
drowsiness’? 


x 4 


ae 
~ Proven 


decongestant’ 
Pseudoephedrine is 
—* highly effective in relieving 
Workin g tog ether =” nasal congestion’ 
for better results 
Antihistamine/decongestant 
combinations appear superior 
to either ingredient alone’ 


Deconamine SR 


(chlorpheniramine maleate, 8 mg/@pseudoephedrine HCI, 120 mg) 
capsules SUSTAINED-RELEASE 


For outstanding performance during cold/allergy season 
BERLEX 


Pisase ses adjacent page for brief summa Ef prescribing information. 





(chlorpheniramine maleate. 8 mg/d-pseudoephednne HC! 120 mg) 


capsules SUSTAINED-RELEASE 


Before prescribing, please see full prescribing information. A brief 
summon olus BAY AREA 


Description: Each sustained-release blue and yellow capsule 


Slarpheniramine maleate «i " Bm OTOLARYNGOLOGIST 


d-pseudoephedrine hydrochloride .... 120 mg 

Each DECONAMINE® SR Capsule also contains the following inactive 
ingredients: coloring agents, gelatin, starch, and sucrose 

Each DECONAMINE® SR Capsule may also contain one or more of the 
following inactive ingredients: butyl paraben, methyl paraben, propy! 
paraben, titanium dioxide and other ingredient(s) 


San Francisco Bay Area based HMO/Multispecialty 
group seeks fifth board-certified/eligible otolaryngo- 


The capsules are designed to provide prolonged release of medication logist to join active four -person ENT/Head and Neck 
Clinical Pharmacology: Chlorpheniramine maleate antagonizes the 

physiological action of histamine by acting as an H, receptor blocking Surgery Department. 

agent. 

Pseudoephedrine is an orally active sympathomimetic amine and el . 
exerts a decongestant action on the nasal mucosa. It does this by Competitive salary and excellent benefits which 
vasoconstriction which results in reduction of tissue hyperemia, in lude: 

edema, nasal congestion and an increase in nasal airway patency. C . 

The vasoconstriction action of pseudoephedrine is similar jm 

of ephedrine. In the usual dose it has minimal vasopressor effects. - is FE) 7 

Indications: For reliet of nasal congestion associated with the Professional liability cover age. 


common cold, hay fever and other allergies, sinusitis, eustachian 
tube blockage, and vasomotor and allergic rhinitis 


Vacations. 
Contraindications: Patients with severe hypertension, severe . 
coronary artery disease and patients on MAO inhibitor therapy. Educational leave. 


DECONAMINE® medications are also contraindicated in patients ^ 
sensitive to antihistamines or sympathomimetic agents Medical and dental cover age. 
caution in patients with narrow angle glaucoma: stenosing peptic ulcer: Retirement plans. 
bladder neck obstruction Due to its mild atropine-like action, chlor- Life insurance coverage. 
pheriiramine maleate should be used cautiously in patients with 
bronchial asthma 
hypertension, ischemic heart disease, diabetes mellitus, increased ` 
intraocular pressure, hyperthyroidism and prostatic hypertrophy. Sym- Keith À. Matsuoka M.D. 
pathomimetics may produce central nervous system stimulation with 27400 He 4 B d 
erian boulcvar 
hypotension Sp 
Precautions: /nformation for patients: Antihistamines may impair 
mental and physical abilities required for the performance o! poten- 
machinery. Patients should also be warned about possible additive Phone: (4 1 5) 784-4455 
effects with alcohol and other central nervous system depressants 
(hypnotics, sedatives, tranquilizers). Drug interactions: 
Ireated with monoamine oxidase (MAO) inhibitors nane of the 
possibility of precipitating a hypertensive crisis. MAO inhibitors also Ze 
prolong and intensify the anticholinergic effects of antihistamines KAISER PERMANENTE 
dopa, reserpine, veratrum alkaloids and mecamylamine 
Alcohol and other sedative drugs will potentiate the sedative effects 
of chlorpheniramine 
concomitantly with other sympathomimetic amines, since their com- 
bined effects on the cardiovascular system may be harmful to the 
patient 
not been conducted with DECONAMINE® medications. It is also not 
known whether DECONAMINE® medications can cause feta! harm 
when administered to a pregnant woman or can affect reproduction 
woman only if clearly needed 
Nursing Mothers: Due to the possible passage of pseudoephedrine 
and chlorpheniramine into breast milk.and, because of the higher than 
mines, the benefit.to the mother vs. the potential risk should be con- 
sidered and a decision should be made whether to discontinue nursing 
or to discontinue the drug. Pediatric Use: DECONAMINE* Capsules or 


Warnings: Chlorpheniramine maleate should be used with extreme 
pyloroduodenal obstruction; symptomatic prostatic hypertrophy; or 
Sympathomimetic amines should be used with caution in patients with Contact: 
convulsions or cardiovascular collapse with accompanying 
Hayward, CA 94545 
tially hazardous tasks, such as driving a vehicle or operating 
Pseudoephedrine containing drugs should not be given to patients TP 
Sympathomimetics may reduce the antihypertensive effect of methyl- HAYWARD MEDICAL CENTER 
Care should be taken in administering DECONAMINE* mecications 
Pregnancy: Pregnancy ry C: Animal reproduction studies have 
capacity. DECONAMINE® medications should be given to a pregnant 
usual risk for infants from sympathomimetic amines and antihista- 
Tablets should not be given to children under 12 years ot ace 


Adverse Reactions: Chiorpheniramine maleate : Slight to moderate T 

drowsiness may occur and is the most frequent side effect For Clinical Use 
Other possible side effects of antihistamines in general include: 

General: urticaria, drug rash, anaphylactic shock, photosensitivity, H ; LG E a 


excessive perspiration, chills, dryness of mouth, nose and throat; ` . 
Cardiovascular: hypotension, headache, palpitation, tachycardia, Facial Nerve Stimulator 


extrasystoles, Hematological: hemolytic anemia, thrombocytopenia, The original accepted instru- 
agranulocytosis; CNS: sedation, dizziness, disturbed coordination, 1 ius 
fatigue, confusion; restlessness excitation, nervousness, tremor, ment for nerve excitability 
irritability, insomnia, euphoria, paresthesia, blurred vision, diplopia, : : , 
vertigo, tinnitus, hysteria, neuritis, convulsion; Gastrointestinal: epi- testing in Bell's Palsy. 
p distress, anorexia, nausea, vomiting, diarrhea, constipation; 

enitourinary: urinary frequency, difficult urination, urinary retention, 


early menses; Respiratory: thickening of bronchial secretions. tight- en 
ness of chest, wheezing and nasal stuffiness For Su rgica Use 


Pseudoephedrine hydrochloride: Pseudoephedrine may cause mild Facit 
central nervous system stimulation, especially in those patients who x > = SI LVE RSTEI N 
are hypersensitive to sympathomimetic drugs. Nervousness, excit- " 


ability, restlessness, dizziness, weakness and insomnia may also 


occur. Headache and drowsiness have also been reported. Large doses Facial Nerve Monito r/ 


may cause lightheadedness, nausea and/or vomiting. Sympathomi- Stimulator 

metic drugs have also been associated with certain untoward reactions "o 28 : 
including tear, amity tenseness, restlessness, tremor. weakness, : : ra New ULTRA SENSITIVE 
pallor, respiratory difficulty, dysuria, insomnia, hallucination, con- - 

vulsion, CNS depression, arrhythmias and es htni eR a ; muscle sensor detects 


with hypotension 


Overdosage: Acute overdosage may produce clinical signs of CNS 
stimulation and variable cardiovascular effects. Pressor amines should 


the slightest movement. 





be used with great caution in the presence of pseudoephedrine 1 

Patients with signs of stimulation should be treated conservatively. Safe, Low Energy, Pulsed & Precise Current Control 
Dosage and Administration: Adults and children over 12 years, No danger of damaging nerves, even when stimulating directly. 
ie MMOL UN OEGONAMINES Eliminates possible hazards from constant-voltage or non-pulsed-dc 
DECONAMINE® SR Capsules are manufactured for stimulation methods. 


BERLE X Laboratories, Inc., Wayne, New Jersey 07470 


References: 1. von Maur K: Ann Allergy 1985;55:458-462. 
2. Crutcher JE, Kantner TR: J Clin Pharmacol 1981;21:9-15. 
3. Hamilton LH, Chobanian SL, Cato A, et al: Ann wr 1982; 


WR MEDICAL ELECTRONICS CO. 





48:87-92. 4. Empey DW, Medder KT: Drugs 1981;21:438-443. 123 North Second St., Stillwater, MN 55082 
© 1987. Berlex Laboratories, Inc. All rights reserved. Telephone: 612/430-1200 
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™Mycelex Troche 


= rovides 
Up to 96% clinical cure rate*' 
Safety” 
me High patient acceptance? 
Low cost‘ 


.. Clotrimazole given as a troche may 
>e the best choice at the moment 
wing to its highiclinical success rate, 
safety, costeffectiveness and high 
atient acceptability.” 


dycelex 
roche 


otrimazole)*™ 


'ÀA combination of 
benefits no other 
therapy can match 


X 


viinical cure = absenceofsigns and symptoms. 


tease see following page for brief summary of 
»rescribing information 


Miles Pharmaceuticals 


dwision of Miles Laboratories, nc 
~ est Haven, Connecticut 06518 USA 


1987 Miles Pharmaceuticals Division of Miles Laboratories, Inc. 
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MILES 
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Miles Pharmaceuticals 





Mycelex Troche CALL FOR 


10 mg 


(clotrimazole) 
* 
Each Mycetex® Troche contains 10 mg clotrimazole [1-(0-chloro-a , a-di- PAPE RS * 
he mou ee a synthetic antifungal agent, for topical use in W i Ibur J es Gou id 
S26 Voice Research Award 


T 
N 
Chemical Formula: ( : 
Co2H17 CIN? N Sponsored by The Voice Foundation, 
The troche dosage form is a large, slowly-dissolving tablet (lozenge) con- f : ; 
taining 10 mg of clotrimazole dispersed in dextrose, microcrystalline cel- this $1,000.00 award honoring Wilbur 
DM. povidone, and magnesium stearate. 
n rmacology i 
olomo is a winapi a ape 3o inge agent that inhibits the James Gould, M.D., is presented 
rowth of pathogenic yeasts by altering the permeability of cell mem- . . TT 
branes: It exhibits fungicidal activity in ope ainst Candida albicans and annually to the interdisciplinary group 
other species of the genus Candida. No single-step or multiple-step re- Lt Ae 
sistance to clotrimazole has developed during successive passages of of authors submitting the winning 


Candida albicans in the laboratory. 

After oral administration of a 10 mg clotrimazole troche to healthy volun- 
teers concentrations sufficient to inhibit most species of Candida persist 
in saliva for up to three hours following the approximately 30 minutes . » 
needed for a troche to dissolve. The long term effective concentration of the Voice. 
drug in saliva appears to be related to the slow release of clotrimazole 
from the oral mucosa to which the drug is apparently bound. Repetitive 


paper dealing with "Functions of 


dosing at three hour intervals maintains effective salivary levels above Please contact The Voice Foundation 
the minimum inhibitory concentration of most strains of Candida. In an- 
other study the mean serum concentrations were 4.98 + 3.7 and for instructions for submission 
EUR 2 pae] redii at 30 and 60 minutes respectively. 
a ge ^C 4 ‘ 

Mycelex* Troches are indicated for the local treatment of oropharyngeal for the competition. Five copies of 
candidiasis. The diagnosis should be confirmed by a KOH smear and/or : : 
culture prior to treatment. each manuscript are required to be 
essere rene dicated h 

ycelex* Troches are contraindicated in patients who are hypersensitive i . 
wary o he COMODA: submitted by October 31, 1988 to: 

ming 

Mycelex® Troches are not indicated for the treatment of systemic 2 2 
mycoses. 3 The Voice Foundation 
Abnormal liver function tests have been reported in patients treated with 40 West 57th Street, Rm. 300 
clotrimazole troches; elevated SGOT levels were reported in about 15% of 
patients in the clinical trials. In most cases the elevations were minimal New York, NY 10019, U.S.A. 
and it was often impossible to distinguish effects of clotrimazole from 
those of other therapy and the underlying disease (malignancy in most Tel. C212) 581-2530 


cases). Periodic assessment of hepatic function is advisable particularly 
in patients with pre-existing hepatic impairment. 

Since patients must be instructed to allow each troche to dissolve slowly 
in the mouth in order to achieve maximum effect of the medication, they 
must be of such an age and physical and/or mental condition to compre- 
hend such instructions 

Carcinogenesis: An 18 month dosing study with clotrimazole in rats has 
not revealed any carcinogenic effect. 

Usage in Pregnancy: Pregnancy TMogory C: Clotrimazole has been 
shown to be embryotoxic in rats and mice when given in doses 100 times 
the adult human dose (in mg/kg), possibly secondary to maternal toxic- 
ity. The drug was not teratogenic in mice, rabbits, and rats when given in 
doses up to 200, 180, and 100 times the human dose. 

Clotrimazole given orally to mice from nine weeks before mating through 
weaning at a dose 120 times the human dose was associated with impair- 
ment of mating. decreased number of viable young, and decreased sur- 
vival to weaning. No effects were observed at 60 times the human dose 
When the drug was given to rats during a similar time period at 50 times 


the human dose, there was a slight decrease in the number of pups per Position Available 

o and decreased pup epe à U 3 it f S th C li f . 
ere are no adequate and well controlled studies in pregnant women 

el verd should RS an. pregnancy ony if the poten- niversi y 0 ou ern antornia 

tial benefit justifies the potential risk to the fetus. . . 

Pediatri Assistant/Associate Professor 

Safety and effectiveness of clotrimazole in children below the age of 3 

years have not been established; therefore, its use in such patients is not 

recommended. 

Adverse Reactions 

Abnormal liver function tests have been reported in patients treated with 


clotrimazole troches; elevated SGOT levels were reported in about 15% of 
atients in the clinical trials (see Precautions section). 


ausea and vomiting was reported in about one in twenty patients Full time position. Must have major interest and experience in 
No data avallabie head and neck surgery. Fellowship preferred. Free flap 
s ad Miainisirmén experience essential. Position requires research, teaching, 


D" and Dependence 
elex* Troches are administered only as a lozenge that must be slow! . . . op og. . . 
BEIM) UO mean. The ractpirtied dose is noe Nc MO ines and patient care with major responsibility at the University of 


a day for fourteen consecutive days. Only limited data are available on 


the safety and effectiveness of the clotrimazole troche after prolonged Southern California—Los Angeles County Medical Center. 


administration; therefore, therapy should be limited to short term use, if 


a Saai Remuneration dependent upon qualifications. Women and 
Mycelex* Troches, white discoid, uncoated tablets are supplied in bot- 


tles of 70 and 140. Mycelex Troches are also available for institutional use minorities encouraged to apply. The University of Southern 


in foil packages of 70 tablets. Each tablet will be identified with the follow- 


*s - dx Pee California is an equal opportunity employer. Contact Dale H. 
ore below 86° °C), avoid freezing " : 

heres: Yap B-S. Bodey GP Oropharyngeal candidiasis vea Rice, M.D., Professor and Chairman, Department of Otolaryn- 
2. Ountian 8. Owens NJ, Quercia RA, et al: Treatment and prevention gology—Head and Neck Surgery, University of Southern 
fle, Miles Pharmaceuticals 4. Drug Topics Red Book: Annual Phatma- California, Box 795, 1200 N. State Street, Los Angeles, CA 


cists’ Reference, Medical Economics Co., Oradell, NJ, 1987, pp. 397, 


398, 411 90033. 


Miles Pharmaceuticals MILES 
= = Gh 


Division of Miles Laboratories, Inc. 
West Haven, Connecticut 06516 USA Miles Pharmaceuticals 
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CALL FOR PAPERS 
VIII ISIAN 


INTERNATIONAL SYMPOSIUM ON 
INFECTION AND ALLERGY OF THE NOSE 
INTERNATIONAL RHINOLOGY CONFERENCE 


Stouffer Harborplace Hotel 
Baltimore, Maryland U.S.A. 


JUNE 11-15, 1989 


Ts VIII INTERNATIONAL SYMPOSIUM ON INFECTION AND ALLERGY OF THE NOSE (ISIAN) will be held from 





Sunday, June 11 through Thursday, June 15, 1989, in Baltimore, Maryland. Due to postponement of the World Con- 

gress, the VIII ISIAN will now be held in June during the time originally scheduled for that meeting. The Johns Hop- 
kins University School of Medicine and the Triological Society are most pleased to jointly sponsor the first of these international 
symposia to be held in the United States, as well as an international rhinology conference. 


A-multidssciplinary faculty of international leaders in the field will present state-of-the-art papers on clinical and basic re- 
search, as well as clinical techniques. The meeting will cover current aspects of nasal physiology; the pathogenesis and diagno- 
sis of sinus-disease; the pathogenesis, diagnosis, and treatment of allergy; functional and cosmetic nasal surgery and adjunctive 
facial cosmetic surgery. International presentations regarding nasal endoscopic diagnosis and endoscopic sinus surgery will be 
highlighted. along with the controversies in allergy evaluation and immunotherapy. We invite you to submit abstracts for plat- 
form or poster presentation. It is permissible to submit a videotape as a platform presentation, however, the senior author must 
be present for discussion. 


David W. Kennedy, M.D., President 
VIII International Symposium on Infection and Allergy of the Nose 


FOR ADDITIONAL INFORMATION, ABSTRACT SUBMISSION, AND REGISTRATION 


Congress Secretariat * Office of Continuing Education * The Johrs Hopkins Medical Institutions 
Turner 22, 720 Rutland Avenue * Baltimore, Maryland 21205 U.S.A. * (301) 955-2959 


Beaver Run E 
Resort Join the Innovators 


NeuroCom, a leader in the development of balance disorder 
technology, has an exceptional career opportunity. If you 
are a professional with distinguished credentials, here is your 
chance to make lasting contributions to the field of balance 
and movement disorders. 


9 e € € v e 

Diagnostic Application Specialist 
This comprehensive position provides you with the oppor- 
tunity to educate the medical community about the diag- 
nostic and treatment capabilities of NeuroCom's products. 
You will develop and coordinate our seminar program; train 
physicians in product use; supervise the preparation of user 
training materials; give Research and Development input on 
new and existing products; and assist our users to publish 
in professional journals. Additionally, you will design and 
maintain a system to track and utilize user data and feedback. 


To qualify, you should have a PhD in a related discipline and 
two years clinical experience, preferably with an emphasis 

in balance disorders, or an M.D. (Neurologist or Neuro-Otologist) 
and two or more years of clinical practice. Moderate travel re- 
quired. Superior communication and organizational skills a must. 


To apply, send your resume to: Glenna Kruger, Human Resource 
Manager, NeuroCom International, 9570 S.E. Lawnfield Road, 
Clackamas, Oregon 97015. 

NeuroCom is an Equal Opportunity Employer. 
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For More Information Contact MSMR. hlc a 
The Coiorado Hearing Foundation NEUROCOM 


INTERNATIONAL INK 


Box 8210, 4200 East 9th Ave. 
Denver, Colorado 80262 © 303/394-7856 





Head and Neck Society News 





GEORGE A. SISSON, SR, MD, SECTION EDITOR 
Northwestern University Medical School, Chicago 





Chiron Speaks: Advanced Formal 
Training — Current Perspectives 





Because young doctors, as do all youth, and for many and 
varied reasons, mature in different ways and at different 
speeds, their readiness and general suitability for further 
formal training should be intelligently evaluated. Who 
better than their chairman or professor advisers can 
estimate natural ability and learning capacity? These 
*mentors," through the years, usually have been consider- 
ably involved with such decision making and are in a 
favorable position to make comparisons and valid predic- 
tions. 

Professors and chairmen should be ready to counsel if 
asked and should encourage questions. Passing thoughts 
such as “... too busy to talk, too important to bother, and 
too indifferent to truly care" should never deter the young 
doctor from asking advice. Counseling is part of the older 
and/or more experienced doctor's responsibility, and this 
should be true for all physicians inside and outside the 
academic communities. 

On the other hand, in large programs it is not always 
feasible for the chairman and each professor to know each 
resident intimately, particularly when there are multiple 
rotations. However, advisers should find time to advise. 
Often when working with a resident on a difficult case, 
especially on a weekend, moments arise that lend them- 
selves to discussion. 

Most of my personal experience has been with the 
fellowship program for advanced training in head and neck 
oncology. As time passes, it becomes more and more 
obvious that this highly specialized area within our field 
undergoes a complete change about every four years. That 
is not to say that much of the old is not retained, but rather 
that old ideas and techniques must be used within the 
confines of the new technology and knowledge. We are 
fortunate that in our specialty diseases of the head and 
neck now can be treated successfully with resultant per- 
sonal gratification. We are literally a medical bastion, and 
certainly we are “the gatekeeper” for the ears, nose, 
throat, and neck. For this reason, and to keep current, we 
must continually read, take courses, subscribe to journals, 
and participate in our societies. Formal education usually 
ends with a residency and a final examination that certi- 
fies the product. What, then, does another added year of 
formal or informal fellowship accomplish after the com- 
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pletion of this long period of training? Does it permit the 
slow learner to hone his surgical skills and become more 
skillful? Does it give one a competitive edge in practice, or 
does it just hasten the maturation of the serious student of 
tertiary interest? 

Answers to these questions will be pro and con. From 
time to time, I shall ask certain young head and neck 
surgeons who have taken fellowships in head and neck 
oncology to comment on this additional year of formal 
training and how it may have affected their careers. 

—GEORGE A. SISSON, SR, MD, Chicago 





The Cutting Edge 





Tumor fixation to the carotid artery is an extremely 
poor prognostic sign in head and neck cancer. Many 
otolaryngologist-head and neck surgeons feel that surgery 
in this setting is unwarranted. A. W. Langman and 
coworkers, Departments of Otolaryngology-Head and 
Neck Surgery and Radiology, University of California, San 
Francisco, recently reported on the use of radiologic 
assessment of carotid artery involvement by cancer. They 
compared preoperative studies of magnetic resonance 
imaging (MRI), ultrasound, and computed tomographic 
(CT) scanning. In their report at the Second International 
Head and Neck Oncology Conference in Arlington, Va, they 
noted that CT is often inadequate in assessing fixation. 
Magnetic resonance imaging and ultrasound are noninva- 
sive tests, which, compared with CT, provided increased 
contrast between rapidly flowing blood and surrounding 
fat and soft tissues. Magnetic resonance imaging and 
ultrasound prediction of an uninvolved carotid artery was 
surgically confirmed in all cases. Severe atherosclerotic 
cerebrovascular disease produced one false-positive result 
in MRI and ultrasound assessment in the author's series. 
Prior carotid endarterectomy may also make radiologic 
findings difficult to interpret. Ultrasound offered certain 
advantages to MRI with regard to real-time scanning and 
cost, but investigation of the carotid artery above the axial 
plane of the angle of the mandible may be difficult. 
Magnetic resonance imaging and ultrasound offered 
advantages over CT in selecting patients for surgery when 
the question of carotid artery fixation was raised. 

—SHAN R. BAKER, MD, Ann Arbor, Mich 
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When the world 
_ turns upside 
down... 


Transderm Scop 
Is the better choice 
for motion sickness 


prevention 


e more effective than 25 mg meclizine 
and Dramamine’? 


* better compliance because transdermal 
delivery is more convenient 


| Transderm Scop 
" scopolamine 
programmed delivery J 
0.5 mg over 72 hrs j 


es 
* 


J 
d. 
^w 
^. 
*4 


j 
x. 
V 


Transderm Scop should not be used in children. Use with 
special care in the elderly and in patients taking 

drugs (including alcohol) capable of causing y, 

CNS effects. Dryness of the mouth occurs 

in about two thirds of people. Please. 
see Prescribing Information on f 
next page before 
prescribing. a3" 
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Transderm Scop” 


scopolamine 
(formerly Transderm-V) 


Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scop is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scóp provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scop provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scop should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scop should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scóp should be used with special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 


operating dangerous machinery. A patient brochure is available. 


Drug Interactions 

Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scóp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scop is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of 
belladonna alkaloids. Transderm Scóp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children 
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ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scóp is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scóp: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scóp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scop disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scóp disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 
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References: 

1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scóp* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price N et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scóp, compared to 5095 with Dramamine* 
(P 0.05). 
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Multi-specialty group seeks board 
eligible/certified Otolaryngologist. 
Tremendous opportunity to help 
develop new department. Excellent 
guaranteed base and benefits 
package plus production incen- 
tives. Send C.V. to: 


Medical Director 

Health First Medical Group 
850 Ridge Lake Blvd. 
Memphis, TN 38119 
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LASER 
RESEARCH 
FELLOWSHIP 


Eleanor Naylor Dana Laser Re- 
search Laboratory Lahey Clin- 
ic Medical Center 


Hands on training, laboratory re- 
search—new laser wavelengths, 
and instrumentation, photodynamic 
therapy. 


Qualifications: M.D. with specialty 


training in Otolaryngology-Head 
and Neck Surgery. 
Stipend: $25,000.00 plus benefits. 


Length of fellowship—one year 
Starting January, '89 or July, '89 


Address correspondence to 
Stanley M. Shapshay, M.D. 
Eleanor Naylor Dana 

Laser Research Lab. 
Lahey Clinic Medical Center 
41 Mall Road 
Burlington, MA 01805 
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. CHILD'S PLAY 


PLAYTONE™ - The First Pediatric Audiometer 
That Makes Testing Children Fun 





LAYTONE" is a microprocessor controlled 
pediatric audiometer that uses full color, 
interactive video displays to hold the attention 


and reinforce the responses of the child being tested. 


In the fully automatic mode, children as young 
as three can essentially test themselves, once they 
have been conditioned by the tester. More extensive, 
individualized test procedures can be performed. 
in the manual mode. Air conduction, bone conduc- 
tion, contralateral narrow band masking, and sound 
field using warble tones can be selected. 


What makes PLAYTONE" 
really unique is its single 
operator capability. One tester 
can now perform all test pro- 
cedures, for significant sav- 
ings of staff time and money. 





Major system features include: 


* attenuator selections from —10dB to 110dBHL 
in 5dB steps 

* frequency selections from 250Hz to 8000Hz in 
octave and 1/2 octave steps 

* COR adaptability 

* large LCD display shows status of control 
buttons, indicates test progress 

* easy to use help menus can be accessed any 
time 

* integral thermal printer provides hard copy of 
test results 

* optional bone conduction transducer and 
amplified free field speakers also available 


Find out how the PLAYTONE" can make your 
pediatric audiometric testing child's play. Call us toll 
free, (800) 543-3943. In Texas, (512) 892-7784. 


Life-Tech, Inc. 
AON BRANCH 


©1988 Life-Tech, Inc. 


4425 MoPac South, Suite 107 e Austin, Texas 78735-6710 * 1-800-543-3943 © In Texas Call: (512) 892-7784 Telex: 791364 Life-Tech Hou * Telefax: 512-892-7321 








Anintranasal steroid solution 
wiih the power to stay where it's sprayed 





Formulated with propylene glycol for: 





ii Dutstanding nasal adherence for rapid relief 
of symptoms 
slightly viscous base designed to facilitate 
topical activity 
m A moisturizing formulation 
Moisturizes nasal mucosa and helps avoid dryness 


ii 100% solubilization for dose-to-dose 
consistency 
No daily snaking required to re-suspend drug 


Iii improvement usually apparent within 
a Tew days 


flunisolide) Rac 
A spray with the power to stay 





“mn some individuals, symptomatic relief may not occur for as long as two weeks. 


“lease consult brief summary of prescribing information on following page. 
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nasal solution 





(flunisolide) $525: 





A spray with the power to stay 





For well-tolerated therapy in the majority of your patients 





B Accepted by 97% of patients in controlled clinical trials 


E |n controlled clinical trials, the percentages of reported 
complaints with Nasalide were as follows: 
55% of patients experienced no stinging and burning 


62% of complaints regarding stinging and burning 
were reported as mild 


Incidence of stinging and burning decreased with 
duration of therapy 


*The most frequent complaint with Nasalide is mild, transient nasal stinging and burning. 


© 1988 Syntex Laboratories, Inc. 





Brief Summary 

Description: Each bottle of NASALIDE® (flunisolide) nasal solution contains flunisolide in a solution of 
propylene glycol, polyethylene glycol 3350, citric acid, sodium citrate, butylated hydroxyanisole, edetate 
disodium, benzalkonium chloride, and purified water, with NaOH and/or HCl added to adjust the pH. 
It contains no fluorocarbons. 

Indications: For topical treatment of the symptoms of seasonal or perennial rhinitis when effectiveness 
of or tolerance to conventional treatment is unsatisfactory. 

Improvement is based on a local effect rather than systemic absorption. Improvement is usually apparent 
within a few days after starting Nasalide but may take as long as 2 weeks in some patients. Although 
systemic effects are minimal at recommended doses, Nasalide should not be continued beyond 3 weeks 
in the absence of significant symptomatic improvement. Nasalide should not be used in the presence 
of untreated localized infection involving nasal mucosa. 

Contraindications: Hypersensitivity to any ingredients. 

Warnings: Patients transferred from systemic steroid therapy to Nasalide should be monitored to avoid 
acute adrenal insufficiency in response to stress. Since some patients may experience symptoms of 
withdrawal, attention must be given to patients previously treated for prolonged periods with systemic 
corticosteroids, particularly those with associated asthma or other clinical conditions where too rapid a 
decrease in systemic corticosteroids may cause a severe exacerbation of symptoms. Nasalide should be used 
with caution in patients on alternate-day prednisone for any disease. 

Precautions: General: Localired Candida albicans infections of the nose and pharynx occurred only 
rarely in clinical studies, but if such an infection presents, treatment with appropriate local therapy or 
discontinuation of Nasalide treatment may be required. 

Flunisolide is absorbed into the circulation. Systemic effects have been minimal with recommended doses 
but larger doses should be avoided since excessive doses may suppress hypothalamic-pituitary-adrenal 
function. 

Nasalide should be used with caution in patients with active or quiescent tuberculosis infections of the 
respiratory tract; untreated fungal, bacterial, or systemic viral infections; or ocular herpes simplex. 

In patients who have experienced recent nasa! septal ulcers, recurrent epistaxis, nasal surgery, or trauma, 
a nasal corticosteroid should be used with caution until healing has occurred. 

Information for Patients: Nasalide should be used as directed at the. prescribed dosage. Nasal 
vasoconstrictors or oral antihistamines may be needed until the effects of Nasalide are fully manifested. The 
patient should follow the Patient Instructions carefully and should contact a physician if symptoms do not 
improve, if the condition worsens, or if sneezing or nasal irritation occurs. 

Carcinogenesis: Long-term studies showed a slight increase in the incidence of pulmonary 
adenomas in mice, but not in rats. 

Female rats receiving the highest oral dose had an increased incidence of mammary adenocarcinoma 


compared to control rats. An increased incidence of this tumor type has been reported for other 
corticosteroids. 

Impairment of Fertility: Female rats receiving high doses of flunisolide (200 mcg/kg/day) showed 
some inse of impaired fertility. Reproductive performance in low and mid-dose groups was comparable 
to controls. 

Pregnancy: Pregnancy Category C. The drug has been shown to be teratogenic and fetotoxic in 
rabbits and rats. The drug should be used during pregnancy only if the potential benefit justifies the 
potential risk to the fetus. 

Nursing Mothers: Because other corticosteroids are excreted in human milk, caution should be 
exercised when the drug is administered to nursing women. 

Adverse Reactions: The most frequent complaints were mild transient nasal burning and stinging 
(reported in approximately 45% of patients). These complaints do not usually interfere with treatment: 
in only 3% of patients was it necessary to decrease dosage or stop treatment because of these symptoms. 
Incidence of 576 or less: nasal congestion, sneezing, epistaxis and/or bloody mucus, nasal irritation, watery 
eyes, sore throat, nausea and/or vomiting, headaches and loss of sense of smell and taste. In rare instances, 
nasal septal perforations were observed during the studies but a causal relationship with Nasalide was 
not established. 
Systemic corticosteroid side effects were not reported during the controlled clinical trials. If recommended 
doses are exceeded, or if individuals are particularly sensitive, symptoms of hypercorticism could occur. 
Dosage and Administration: Full therapeutic benefit requires regular use and is usually evident within a 
few days, but up to 3 weeks may be required for some patients to achieve maximum benefit. Patients should 
use a decongestant and clear their nasal passages of secretions prior to use. Recommended starting dose in 
adults: 2 sprays in each nostril b.i.d. If needed, increase to 2 sprays t.i.d. 
Recommended starting dose in children (6-14 years): 1 spray in each nostril t.id. or 2 sprays in each nostril 
b..d. Not recommended for use in children less than 6 years old. 
Total daily doses: not to exceed 8 sprays in each nostril for adults and 4 sprays in each nostril for children. 
Maintenance dose: smallest amount necessary to control symptoms. 
How Supplied: Each 25 ml Nasalide® (flunisolide) nasal solution spray bottle (NDC 
0033-2906-40) (NSN 6505-01-132-9979) contains 6.25 mg (0.25 
mg/ml) of flunisolide and is supplied with a nasal pump unit with 
Ss 
S| SYNTEX 
SYNTEX LABORATORIES, INC. 


dust cover, and patient instructions. 
Rev. December 1987 
PALO ALTO, CA 94304 


Pacific Coast Oto-Ophthalmological 
Society (PCOOS) 


ANNUAL MEETING 


June 23-28, 1989 
The Kauai Hilton & Beach Villas 
Kauai, Hawaii 


Featured Subject: Endoscopic Sinus Surgery 
Head and Neck Surgery 


Guest Speaker: William Panje, M.D. 
Chicago, Illinois 


Steven Schaefer, M.D. 
Dallas, Texas 


Papers requested on any otolaryngology Ec Send 
abstracts by January 15, 1989, to Richard W. Clark, M.D., 
PCOOS Program Chairman, 1245 Wilshire Blvd., Suite 
603, Los Angeles, CA 90017 


PCOOS Otolaryngology Resident Award of $500 for the 
outstanding paper with a resident as the principal author. To 
qualify for this award, an abstract must bs submitted for the 
program by January 15, and a complete manuscript must be 
sent to Dr. Clark by April 15, 1989. 


For information regarding the meeting, contact: 
Mireya Jones, PCOOS Manager 
1613 Chelsea Road, Suite 229 
San Marino, CA 91108 
Phone: (818) 799-8610 


E 
SOMETHING Wee 


dbi BAG I di i 


More than 20 million Americans, including four million children, go 

Want to sell your boat, sportscar, hungry at some time each month. There are more hungry people in 
antiques, fine ar? Want to rent your America now than at any time in the last 25 years. — 

idis y On November 12, the Boy Scouts of America will be dropping 











condo? Tell 300,000 colleagues bags off at homes throughout your community. On November 19, 

about it every Friday in a CLASSIFIED the Boy Scouts will return to those homes and pick up the bags that, 

AD in: hopefully, will be full of non-perishable food. The food items will 
later be turned over to local agencies for distribution. 

Obviously, the more support you give this program the more 

American Medical successful it will be. So when a representative of the Boy Scouts of 


America calls on you, do all you can to help the Boy Scouts bag it. 
Participate in Scouting for Food. 





CALL: TOLL FREE ) 
SCOUTING For FOOD 


800/237-9851 
IN FLORIDA 813/443-7666 
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Facial Plastic News 





WAYNE F. LARRABEE, MD, SECTION EDITOR 
Virginia Mason Clinic, Seattle 





Pharmacologic Enhancement of Flap 
Survival 





A series of papers presented at the 1988 spring meeting 
of the American Academy of Facial Plastic and Recon- 
structive Surgery in Palm Beach, Fla, addressed the prob- 
lem of pharmacologic enhancement of skin flap survival in 
some interesting and innovative ways. 

David B. Hom, MD, Shan R. Baker, MD, and Ken D. 
McClatchey, MD, Ann Arbor, Mich, treated island skin 
flaps in rabbits with angiogenic agents. There were 84 
island skin flaps created on the auricles of New Zealand 
white rabbits. On day 3 postoperatively, the vascular 
pedicles were ligated to create partial flap necrosis. Thir- 
ty-six flaps were treated with endothelial growth supple- 
ment and endothelial cell-growth factor; the remainder 
were used as controls. The angiogenic agents were applied 
either topically or impregnated in Gelfoam placed under 
the flaps. In addition to a standard measurement of flap 
viability, the peripheral neovascularization was docu- 
mented by angiograms and magnified with mammography 
techniques. The endothelial growth supplement Gelfoam- 
treated flaps had 100% more viability than controls 
(P = .021), and roentgenograms demonstrated increased 
vascular ingrowth in the treated flaps. 

Alan T. Pokorny, Charles W. Cummings, MD, and Don- 
ald A. Bright, Seattle, evaluated the role of free oxygen 
radicals in ischemic damage to flaps. Utilizing an 18-em"? 
ventral island flap in 62 rats, they studied flap necrosis 
and blood flow after treatment with superoxide dismutase, 
a free radical scavenger; allopurinol, an inhibitor of xan- 
thine oxidase (a catalyst in the formation of superoxide); 
and both low- and high-dose combinations of the two. Flap 
necrosis by the seventh postoperative day (as a percent of 
the distal random flap), as in previous reports, was signif- 
icantly reduced in all treatment groups as compared with 
controls as follows: controls, 74%; superoxide dismutase, 
43%; allopurinol, 43%; high-dose combination; 48%; and 
low-dose combination, 33%. There was no significant 
difference between the treatment groups. Blood flow as 
measured by the dermatofluorescence index was not 
changed by any of the treatments. 

James I. Cohen, MD, PhD, Rick M. Odland, MD, and 
Lynn Steiner, Minneapolis, studied the effects of chlor- 
promazine on the survival of the McFarlane dorsal skin 
flap in rats. Although they demonstrated an increased 
survival, they also noted significant weight loss (probably 
due to sedation) in the treated animals. Their discussion 
emphasized the variability of the various "standard flap 
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models" and the need to limit this variability in order to 
accurately evaluate different pharmacologic treatments. 

Randall S. Yessenow, MD, and Michael D. Maves, MD, 
Iowa City, studied the effects of pentoxifylline on the 
survival of random skin flaps in pigs. Pentoxifylline has 
been shown to improve the deformability of red blood cells. 
Red blood cell flow properties are especially important in 
the low-flow states present in the distal portions of 
ischemic flaps. Necrosis in the control groups averaged 
32.675, while necrosis in the treatment group averaged 
2.57%. The result was statistically significant. 

The potential for combining pharmacologic agents with 
different mechanism of actions is exciting. Little work has 
been done in cosmetic surgery, but potential areas— such 
as the treatment of smokers undergoing facelift—are 
intriguing. — WAYNE F. LARRABEE, JR, MD, Seattle 


Histoacryl 


Since their discovery in 1949, cyanoacrylates have 
evoked great interest as being a possible ideal "tissue 
glue." Several different forms of these compounds have 
been developed in order to eliminate tissue toxicity. The 
first compound clinically tested was methyl-2-cyanoaery- 
late (Eastman 910 monomer). By 1970, the histotoxicity of 
this derivative became obvious, and it was considered 
unsafe for clinical trials. The same was found for isobutyl- 
2-cyanoacrylate (Bucrylate). Attention was then turned 
toward a longer-chain monomer, butyl-2-cyanoacrylate 
(Histoacryl, Trihawk International, Montreal). Experi- 


Histoacryl (butyl-2-cyanoacrylate) applied in microdrops to cover 2- to 
3-mm width. 
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mentation revealed Histoacryl to have a markedly reduced 
histotoxic effect on the tissues when compared with the 
smaller-ehain monomers, methyl and isobutyl. Histoacryl 
has enjoyed widespread applications with uses including 
splenorenz! anastomosis, temporary punctal occlusion of 
the lacrimal system, closure of upper eyelid blepharoplas- 
ties, and as an adhesive for onlay cartilaginous grafts. 

This report deseribes the results of a six-month clinical 
trial conducted at the Lasky Clinic, Beverly Hills, Calif, on 
the use of Histoaery! in aesthetic facial plastic surgery. 

One hundred patients representing 215 cutaneous 
wounds and 16 cartilage implant grafts used in surgery 
were treated. The majerity of the cutaneous wounds (146) 
were lower blephareplasty incisions. Incisions were pre- 
pared for suturing in the usual manner. Hemostasis is 
obtained, the wounds are everted, and Histoacryl is applied 
in microdrops (Figure) covering about a 2- to 3-mm width. 
Occasiona! spillage on the scleral conjunctiva or in subcu- 
taneous tissue is easily removed in a few seconds without 
adverse elects after the monomer polymerizes. Deep 
subcutaneous sutures and, in some cases, fast-absorbing 
gut sutures were used to supplement the glue. Postopera- 
tive care is similar to sutured wounds. 

A few complications were noted in the study. Three 
patients reported loss of a few eyelashes occurring iatro- 
genically in an attempt to remove the glue prematurely on 
the fifth and sixth day in the early part of the study. A 
mild conjunctivitis on the second postoperative day devel- 
oped in another patient. A postoperative infection devel- 
oped in ene patiemt. Normal healing occurred in all 
remaining patients without complications and without 
formation of milia. 

As leng as surgeens have recognized the necessity to 
bind wounds posteperatively, there has been a need for a 
nonreactive, easily applicable, reliable, and relatively inex- 
pensive material. Histoacryl, as determined through this 
study, seems to fulfill taese criteria so long sought after by 
the surgeon.—FRANE M. Kamer, MD, Beverly Hills, Calif 





Flap Reconstruction Techniques in 
Conjunctivorhinostomy 





Richard L. Arden, MD, and coworkers presented at the 
1988 spring meeting of the American Academy of Facial 
Plastic and Reconstruetive Surgery in Palm Beach, Fla, a 
solution to an unusual but difficult reconstructive situa- 
tion. 

Dacryoeystorhinostemy is usually the standard ap- 
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proach to treat epiphora caused by lower lacrimal tract 
obstruction. When the pathologic cause lies in the upper 
lacrimal passage, however, alternate bypass or reconstruc- 
tive options need to be considered. Conjunctivodacryocys- 
torhinostomy, utilizing the Jones’ tube, can effectively 
bypass the upper tract, but the technique may be compli- 
cated by granulation tissue formation, infection from 
unapposed mucosal flaps, and inefficient passage of tears 
through sear as a result of healing by secondary inten- 
tion. 

Canalicu'odacryocystorhinostomy affords the advan- 
tages of a physiologic reconstruction, but it is limited by 
availability of sufficient canaliculus, requires a lengthy 
and tedious dissection, and needs a microsurgical 
approach. We describe an alternate technique of conjunc- 
tivorhinostomy (CR) that provides total lacrimal bypass 
and has the advantages of bipedicled mucosal flap apposi- 
tion, temparary use of a stent, and symptomatic improve- 
ment of eprphora. 

The proeedure is detailed in a manuscript submitted to 
the ARCHIVES. Exposure is obtained through a curvilinear 
incision placed half the distance between the medial 
canthus and the nasal dorsum. 

Since the procedure usually follows a dacryocystorhinos- 
tomy, one ean expect much scar tissue in the area of the 
lacrimal sac and in the region of the nasolacrimal bones. 
The dacryocystorhinostomy developed previously is 
enlarged with rongeurs, using care to preserve the under- 
lying nasal mucosa. 

To develep the nasal flap and to optimize exposure, the 
middle turbinate should be fractured medially. Localiza- 
tion of the defect can be facilitated by transillumination of 
the medial orbital wall. Working intranasally, vertical and 
transverse incisions are made along the inferior surface of 
the dorsum and lateral wall of the nose. A 1X 2-em 
superiorly based mucosal flap is then elevated and rotated 
into the rh nostomy defect. 

On the orbital side, an inferiorly based flap of approxi- 
mately 1 X 2 cm is developed from the medial aspect of the 
bulbar conjunctiva just lateral to the limbus. A horizontal 
incision is then made at the inferomedial aspect of the flap 
in the fornix and deepened to join the original medial 
canthal ineision. Using 5-0 chromic catgut sutures, the 
conjunctiva is sutured end to end to the mucosa of the nose. 
An appropriately sized Jones’ tube is then placed through 
the fornix into the nose, and, with the mucosa facing 
inward, the mucosa is sutured around the Jones’ tube. 

Five cases were reported that illustrate the advantages 
and disadvantages of the technique.— RICHARD L. ARDEN, 
MD, Detroit 
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IMDRI / CORC 


INTERNATIONAL MENIERE’S DISEASE RESEARCH INSTITUTE / 
CoLoRApo OrTotocic RESEARCH CENTER 
COURSE ANNOUNCEMENT 


Techniques in Ossiculoplasty — From Homografts to Hydroxylapatite Implants 
November 17 (5 p.m. start) to November 20 (12 noon conclusion) 
Course Instructor — Roger E. Wehrs, MD, Tulsa, Oklahoma 


This course represents an intensive hands-on long 
weekend temporal bone course including lectures, 
videotapes, open and informal discussions, and tem- 


poral bone practicums with both homologous implants 


and the hydroxylapatite ossicular implants. All 
materials will be available for the participants. 


For further information or registration contact: 


I. Kaufman Arenberg, MD - Course Director 


The course is designed for the practicing Otolaryngolo- 


gist and senior residents with special emphasis on 
techniques for Ossicular Reconstruction. 


Course registration is limited. Fee per participant is 
$800 ($700 for PMS members). 


or Maurine Taylor, Administrative Director, IMDRI 


c/o IMDRI/CORC 


2480 South Downing Street, Suite 200 


Denver, Colorado 80210 
(303) 698-0533 


CALL FOR 
PAPERS: 


Annual Symposium: 
Care of the 
Professional Voice 


Manhattan School of Music 
Deadline: October 31st, 1988 


Send four copies of abstract including 
academic affiliation, address and 


telephone number of all authors to: 


The Voice Foundation 
40 West 57th Street, Rm. 300 
New York, NY 10019 

(212) 581-2530 





Corporate Sponsor — Richards Medical Company 
A member of the Smith and Nephew group 





Fellowship 
in 
Head and Neck Surgery 
at the 
Johns Hopkins Medical Institutions 


Starting Positions Available 1989 
and 1990 


Advanced experience and instruction in 
oncologic and reconstructive surgery. Ded- 
icated year in tumor biology. Must have 
completed approved Residency Training. 
This two-year program is designed to pre- 


pare the individual for a career in academic 
Otolaryngology-Head and Neck Surgery. 


Address Inquiries to: 


John C. Price, M.D. 

Associate Professor 

Director, Head and Neck Oncology 

Department of Otolaryngology-Head 
and Neck Surgery 

Johns Hopkins University School 
of Medicine 

Carnegie 469 

600 North Wolfe Street 

Baltimore, Maryland 21205 
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When a cold progresses to sinusitis, there’s one 
sure way patients can make matters even worse: 
drying antihistamines. In sinusitis, “Antihista- 
mines are not helpful and should not be used since 
they interfere with c:lial function and lead to further 
mucous inspissation, unless an allergic etiology is 








What antihistamines 
can do to sinusitis is a 
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edema and to promote sinus drainage and aeration 
includes...oral decongestants."' 

Good thing there's ENTEX*. Exactly what sinusitis 
and bronchitis patients need: A decongestant — so 
breathing is easy again. A moisturizing expectorant 
— so tight chests can feel normal again. No 


certain." “Supportive therapy to reduce intranasal antihistamines — so there's no drying or drowsiness. 
/ | 
PHENYLFEOPESOLAMINE HC 75mg Each 5 mi (one teaspoontul) contains 
L— MUN ET EN ERI a E 
RESTE IRSE > POVIE A PROLONGED ASQ E 


Decongestion and Ldbiisinl. .. Without drying or drowsiness. 


Reference: 
l. Stankiewicz JA: Sinusitis. 


RakePRE (ed): Conn's Current Therapy. Philadelphia, WB Saunders Co, 1988, pp 164-165. c 


Please see next page for brief summary of prescribing information. 
1988 NEPI 





eEntex LA 
PHENYLPROPANOLAMINE HCI : 75 mg 
GUAIFENESIN........ 1 C4 400 mg 


IN A SPECIAL BASE TO PROVIDE A PROLONGED 
THERAPEUTIC EFFECT. 


Entex 
LIQUID 


Each 5 ml (one teaspoonful) contains: 

PHENYLEPHRINE HYDROCHLORIDE 5 5 mg 
PHENYLPROPANOLAMINE HYDROCHLORIDE. 20 mg 
GUAIFENESIN VC e TUER nos 
ADOOMHOL. «Tea om 5% 


Before prescribing or administering, 
see package circular for full product information. 
The following is a brief summary. 











INDICATIONS AND USAGE: Entex is indicated for the symptomatic relief 
of Sinusitis, bronchitis, pharyngitis, and coryza when these conditions are 
associated with nasal congestion and viscous mucus in the lower respiratory 
tract. 

CONTRAINDICATIONS: Entex is contraindicated in individuals with 
known hypersensitivity to sympathomimetics, severe hypertension, or in 
patients receiving monoamine oxidase inhibitors. 

WARNINGS: Sympathomimetic amines should be used with caution in 
patients with hypertension, diabetes mellitus, heart disease, peripheral vas- 
cular disease, increased intraocular pressure, hyperthyroidism, or prostatic 
hypertrophy. 

PRECAUTIONS: Information for Patients: Do not crush or chew 
Entex LA tablets prior to swallowing 

Drug Interactions: Entex should not be used in patients taking monoamine 
oxidase inhibitors or other sympathomimetics. 

Drug/Laboratory Test Interactions: Guaifenesin has been reported to 
interfere with clinical laboratory determinations of urinary 5-hycroxyindole- 
acetic acid (5-HIAA) and urinary vanillyImandelic acid (VMA) 

Pregnancy: Pregnancy Category C. Animal reproduction studies have not 
been conducted with Entex. It is also not known whether Entex can cause fetal 
harm when administered to a pregnant woman or can affect reproduction 
capacity. Entex should be given to a pregnant woman only if clearly needed 
Nursing Mothers: It is not known whether the drugs in Entex are excreted in 
human milk. Because many drugs are excreted in human milk and because of 
the potential for serious adverse reactions in nursing infants. a decision 
should be made whether to discontinue nursing or to discontinue the 
product, taking into account the importance of the drug to the mother. 
Pediatric Use: Entex LA: Safety and effectiveness of Entex LA tablets in 
children below the age of 6 have not been established. 

Entex Liquid: Safety and effectiveness of Entex Liquid in children below the 
age of 2 have not been established 

ADVERSE REACTIONS: Possible adverse reactions include nervousness, 
inr mnia, restlessness, headache, nausea, or gastric irritation. These reac- 
tions seldom, if ever, require discontinuation of therapy. Urinary retention 
may occur in patients with prostatic hypertrophy. 

OVERDOSAGE: The treatment of overdosage should provide symptomatic 
and supportive care. If the amount ingested is considered dangerous or 
excessive, induce vomiting with ipecac syrup unless the patient is convuls- 
ing, comatose, or has lost the gag reflex, in which case perform gastric lavage 
using a large-bore tube. If indicated, follow with activated charcoal and a 
saline cathartic. Since the effects of Entex may last up to 12 hours, treatment 
should be continued for at least that length of time. 

DOSAGE AND ADMINISTRATION: Entex LA: Adults and children 12 
years of age and older — one tablet twice daily (every 12 hours); children 6 to 
under 12 years — one-half (V2) tablet twice daily (every 12 hours). Entex LA 
is not recommended for children under 6 years of age. Tablets may be broken 
in half for ease of administration without affecting release of medication but 
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Relief of Sleep Apnea by Revision 
of the Adult Upper Airway 


A Review cf Clinical Experience 


Quentin E. Regestein, MD; Riehard Ferber, MD; T. Scott Johnson, MD; 
Benjamin J. Muzawski. PhD; Marshall Strome, MD 


e Surgical revision of the upper airway 
for obstructive Seep apnea has repeated- 
ly improved subjective more than objec- 
tive laboratory outcome measures. To 
examine this disparity, we obtained sub- 
jective sleepiness questionnaire scores, 
Continuous Per ormance test, and poly- 
somnography (*SG) in 40 patients with 
. mild to moderate obstructive sleep apnea 
(mean apnea index, 33.9; mean minimum 
oxygen saturaton during sleep, 75.4%). 
Continuous Performance test confirmed 
abnormal daytime sleepiness and corre- 
lated with mir-mum oxygen saturation 
and number of transitions between 
stages. Postoperatively, questionnaire 
scores fell a mean of 62%, indicating a 
marked improvement in subjective sleepi- 
ness. Changes ™ questionnaire score cor- 
related with changes in minimum oxygen 
saturation. Mean PSG indexes showed no 
change. Indivicual patients without PSG 
improvement reported long-term improve- 
ment in daytime functioning, as confirmed 
by family members. These results suggest 
that measures in addition to PSG, in- 
cluding patiert subjective response, 
would more felly characterize the out- 
come of revisien of the upper airway for 
sleep apnea. 

(Arch Otolayngoi Head Neck Surg 
1988;114:110€- 1113) 
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bstructive sleep apnea @OSA) 
involves loud snoring, respirato- 
ry pauses (apneas) during sleep, oxy- 
gen desaturation, and lessened sleep 
quality. It may be caused by structur- 
al compromises to the upper airway, 
eg, from obesity, jaw retrusion. neck 
masses, thickened tissues of acromeg- 
aly, or from decreased function associ- 
ated with aging, muscle or neurologic 
diseases, or drug actions. Pulmonary 
hypertension, systemic hypertension, 
and cardiac arrhythmias may re- 
sult.'? 

A common surgical treatment for 
OSA enlarges the oropharyngeal ori- 
fice with a uvulopalatopharyngoplas- 
ty. Because many patients also 
require revision of the inferior nasal 
turbinates, the nasal septum, or both, 
we refer to the procedure as revision 
of the upper airway (RUA). We report 
herein our initial RUA experience. 

Previous reports indicate thaz RUA 
relieves sleep apnea objectively in 
45% to 66% of patients and subjec- 
tively in 75% to 100% of patients.** A 
disparity has consistently been noted 
between the results of polygraphic 
sleep monitoring and subjective 
reports. Improvements in postopera- 
tive minimum oxygen saturation have 
varied from 0% to 21%, and the per- 
centage of improvement in apneas per 
hour have varied from 0% to $295.*'? 
Perhaps because of this large varia- 
tion in the results, RUA remains con- 
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troversial.^* Some of our patients 
have recently reported being advised 
that the operation generally makes 
few therapeutic gains. To further 
assess the validity of the subjective 
improvement commonly sustained 
after RUA, we augmented polygraph- 
ic recordings with quantified subjec- 
tive responses and detailed long-term 
follow-ups. 


SUBJECTS AND METHODS 


The subjects constitute the first 41 
patients treated by RUA as done by one of 
us (M.S.) between June 1982 and July 1985. 
They represent 52% of the patients with 
sleep apnea from the sleep clinic examined 
during this period. They were chosen 
according to upper airway physical exami- 
nation results (see below). Thirty-four 
patients refused such surgery and were 
offered alternative treatments. Three 
additional patients with severe congestive 
heart failure were excluded. One patient 
who committed suicide was omitted from 
the series. Each patient was first seen for 
general evaluation and examination fol- 
lowed by a detailed examination of the 
upper airway. Obesity was estimated by 
the height-weight index (HWI) expressed 
as kilogram per meter squared for men and 
kilogram per meter to the 1.5 power for 
women. In those aged 35 years and 75 
years, normal HWI is 26 + 4 kg/m? for 
men and 33 + 7 kg/m'? for women. 


Questionnaire 
Common complaints of  somnolent 
patients (patients with general and 
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Table 1.— Subjects 


Men Women 
34 6 
















No. 


Age, y* 47.4 t 12.3 61.2 + 11.7 
Age range, y 23-81 43-76 
Height, m* 1.79 + 0:105 1.61 + 0.04 
Weight, kg* 104.1 + 21.1 85.1 + 18.7 
Height/weight 

index* 31.7 + 6.7 38.1 + 8.9 






Smokers 12 2 





* Values are means + SDs. 


obstructive sleep apnea in particular) were 
compiled through a questionnaire that was 
not previously validated and that was com- 
pleted by the patient before and at least 
two months after surgery. Questionnaires 
were also sent to 32 patients at least one 
year after each had refused surgery. Such 
patients were additionally asked to check 
any of 12 treatments for sleep apnea they 
had had, or if they had had no treatment. 
The following component items were rated 
by patients: “not at all," scored 0; “a little," 
scored 1; *quite a bit," scored 2; or "severe- 
ly," scored 3. Other items, as they each 
applied personally, included the following: 
snoring; sleepiness when driving on the 
turnpike, watching television, in meetings, 
in traffic, during the evening (five items); 
disturbed night sleep; feel tired, sluggish; 
headaches; function poorly in the morn- 
ing; must go to bed early; palpitations 
(feel your heart beating); high blood 
pressure; and/or dry throat when awaken- 
ing. The results of these were summed for 
an index score with a maximum value of 
42. 


Continuous Performance Testing 
(CPT) 


Continuous Performance tests were done 
once each in the morning and afternoon. 
Each consisted of a 15-minute trial in 
which a series of letters was flashed in a 
random sequence at the rate of one per 
second, each visible for 200 ms. The patient 
was instructed to push a response button 
rapidly whenever an X appeared. Re- 
sponses within 750 ms were registered as 
correct. Approximately 1000 stimuli were 
presented per session. Normal mean (+ 
SD) score is 72% + 6%.The CPT measures 
sustained vigilance’ and, for instance, sen- 
sitively reflects vigilance impairments 
found in uremia” and hypoxia". It is not a 
learned response since no feedback is giv- 
en. Compared with that on other tasks, 
performance on such serial detection and 
reaction tasks is particularly impaired by 
sleep deprivation." 


Sleep Monitoring 


Sleep polygraphic monitoring was done 
for one night beginning at about the 


Preoperative 
a er > 


Sleep polygraphic recording 
Sleep efficiency, % 


Transitions, No. 

Stage 1, % 

Stages 3 + 4 (delta sleep), % 
Stage REM,* % 

Minimum oxygen saturation, % 
Obstructive apneas, No./h 
Obstructive events, No./h 
Central apneas, No./h 
Longest apnea event, s 

Sleep time in apnea events, % 


Continuous Performance test 
Morning, % 


Afternoon, % 
Questionnaire score, total 


*REM indicates rapid eye movement. 


patient’s bedtime. Standard electroenceph- 
alographic, electro-oculographic, and elec- 
tromyographic channels were recorded. 
Nasal and thermistors recorded airflow 
movement; chest and abdominal move- 
ments and inspiratory efforts were moni- 
tored by impedance plethysmography 
(Respitrace) and by intercostal electro- 
myography. Oxygen saturation was mea- 
sured using an oximeter (Hewlett-Pack- 
ard) early in the series and another oxi- 
meter (Biox) subsequently. These instru- 
ments yield readings that are basically 
identical to spectrophotometrically mea- 
sured arterial blood oxygen saturations.” 
These records were viewed and scored by 
one of us (R.F.) to obtain total recording 
time, sleep efficiency (percentage of sleep 
time in total recording time), number of 
transitions between stages, excluding 
apnea-related arousals lasting less than 
one minute, percentages of the various 
sleep stages, minimum oxygen saturation, 
breathing obstructions (failure to move air 
for more than 10 s) per hour, hypopneas 
(shallow breathing episodes) per hour, the 
longest duration of obstructions and of 
hypopneas, number of central apneas, and 
percentage of sleep time in which there 
was compromised breathing. 

Nine patients were included in the ques- 
tionnaire analysis only since their poly- 
graphic studies were limited to two- to 
three-hour preoperative afternoon nap 
recordings. Apneas were frequent and pro- 
longed in all patients, but oximetry and 
numerical apnea analyses were not done. 
Five patients with only preoperative noc- 
turnal recordings were studied in outside 
laboratories with standardized recording 
methods, oximetry and, except for one 
patient, numerical apnea analysis. 
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Postoperative 


M 


Mean + SD Mean + SD 


81.6 + 15.2 
70.7 + 24.7 
8.3 + 5.2 
14.2 + 10.6 
13.5 + 6.4 
75.4 + 13.5 
12.0 + 17.5 
33.9 + 30.4 
0.86 + 2.1 
56.9 + 23.4 
22.5 + 24.5 


+ 
+ 
+ 
+ 
+ 
- 
+ 
+ 
T 
+ 
+ 


53.5 + 21.4 
54.1 + 23.6 
24.4 + 8.5 


| 





Surgery 


Under general anesthesia a tonsillecto- 
my was performed first if tonsils were 
present. The uvula was shortened, and a 
thin rim of palate was removed. In the last 
ten patients, inverted wedges of palate 
muscle were removed in the midline and 
laterally at the juncture of the posterior 
pillar. This necessitated much less palate 
trimming. Posterior pillars were thinned 
by the removal of submucosal muscle. A 
]-cm advancement of the thinned posterior 
pillar was done to widen the lateral pha- 
ryngeal port. All mucosal surfaces were 
meticulously approximated. Long-acting 
sutures were used and a ten-day postoper- 
ative soft diet was prescribed to prevent 
premature opening of suture lines and 
circumferential contracture. 

Outfracturing of the inferior nasal tur- 
binates and cauterization of any polypoid 
degeneration was then peformed. Septal 
deviations were corrected in 19 of the 
patients. 


Data Analysis 


Mean values of preoperative and postop- 
erative sleep and breathing measurements 
were analyzed for comparison using t tests. 
Questionnaire scores did not show a nor- 
mal distribution postoperatively and so 
were computed by means of two-tailed 
Wilcoxon sign tests. Minimum oxygen sat- 
uration was considered the basic apnea 
measurement, and simple linear correla- 
tions were computed between it and other 
apnea sleep questionnaires and CPT mea- 
surements. Since our purpose was to 
observe possible associations rather than 
to test hypotheses, we reported results 
unadjusted for multiple comparisons. 
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Postoperative 
Improvement in 
Questionnaire Apnea 


Index 


Efficiency, Minimum Oxygen 


Height /Weight 


Patient index 


FESULTS 
Subjects 


A total of 4) patients with sleep 
apnea underweat RUA (Table 1). Men 
predominated zs is expected for OSA, 
and women were significantly older, 
reflecting the tendency for sleep 
apnea in women to occur postmeno- 
pausally. These patients were moder- 
ately obese, as ndicated by the HWI. 
Patients with deviated septums did 
not differ in mean HWI. 


Questionnaire 


The mean (+SD) preoperative 
questionnaire score, 24.4 + 8.5, was 
equivalent to 2 of 14 items being 
marked at least “quite a bit." Patients 


. with deviated eptums judged them- 


selves signifiezntly less sleepy on 
questionnaire core than did the oth- 
ers (t = 3.10, df= 35, P < .01). Subjec- 
tive sleepines., as measured by 
questionnaire score, correlated with 
neither polygraphic nor CPT mea- 
surements. Pos.operatively, the mean 
(+ SD) questionnaire score decreased 
to 9.3 + 5.2 (F< .001, sign test). Of 
the 38 patient- filling out question- 
naires, 71% (2° patients) manifested 
improvements of 50% or greater on 
their sleepiness scores after RUA, but 
13% (five patients) had improvement 
of less than 30%. Two patients had 
worse scores pestoperatively, one by 
13% and one b» 6%. The mean scores 
of all individual questionnaire items 
were each decreased, 11 with a signif- 
icance level of less than .001 (sign 
tests) and thre, palpitations, head- 
ache, and high blood pressure, were 
decreased with significance levels of 
.002, .004, and 2, respectively (sign 
tests). 

Of the 32 pateents who refused sur- 
gery, 19 retu-ned their question- 
naires. Only three of these had had 
effective treatment, including pro- 


Index, 96 96 


Saturation, 96 


triptyline hydrochloride, 22.7-kg 
weight loss, and in one patient, a 
combination of weight loss, thyroid 
medication, and discontinuation of 
both alcohol and tobacco use. Inexpli- 
cably, none had continuous positive 
airway pressure treatment. There was 
a flat distribution of questionnaire 
scores throughout the range, with 
nine patients scoring 5 to 12 and ten 
patients scoring 13 to 30. They had a 
mean (+SD) questionnaire score of 
14.0 + 7.5, significantly higher than 
the surgical patients postoperatively 
(P = .013, Wilcoxon rank sum test). 
They reported significantly more caf- 
feine drinks daily (mean + SD, 3.3 + 
2.0) compared with 2.8 + 1.8 for the 
patients (t = 3.35, df = 53, P < .01). 


CPT 


The mean (+SD) preoperative CPT 
score was 53.5 + 21.4 in the morning 
and 54.1 + 23.6 in the afternoon, sig- 
nifying abnormal sleepiness (normal, 
72% + 6%). Morning CPT scores cor- 
related with minimum oxygen satura- 
tion during sleep (r = .701, P < .001) 
but not with breathing or sleep mea- 
surements. The CPT scores in both 
morning (r = .54, P = .015) and after- 
noon (r=.51, P=.033) corre. ated 
with number of transitions be-ween 
sleep stages. Postoperatively, the nine 
patients who returned for CPT pro- 
vided insufficient numbers for com- 
parisons on a measurement that had 
shown wide variance preoperatively. 


Sleep Monitoring 


These patients all had evidenee for 
mild to moderate sleep apnea preoper- 
atively with an average of 34 disor- 
dered breathing events per hour and 
an average minimum oxygen sztura- 
tion of 75% (Table 2). Sleep efficiency 
was low and stage transitions in- 
creased. Respiratory measurements 
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Apnea 


Efficiency, Minimum Oxygen 
96 Index 


* Saturation, % 





were heavily intercorrelated. Thus, 
minimum oxygen saturation for the 
night correlated with percentage time 
spent in apnea/hypopnea (r = —.82, 
P < .001), and with total apneas and 
hypopneas per hour (r=-.79, 
P < .001), total obstructive apneas per 
hour (r= —.76, P < .001), and with 
longest duration of apnea/hypopnea 
episode (r = —.50, P «.019). It also 
correlated with CPT score in the 
afternoon (r = .30, P = .028), but not 
in the morning. 

Minimum oxygen saturation during 
the night correlated slightly with 
amount of delta wave sleep (r = .34, 
P 2.055) but much more with sleep 
efficiency (r = .62, P < .001). The HWI 
correlated somewhat with sleep effi- 
ciency (r= —.45, P = .046) but not 
with minimum oxygen saturation, 
other measurements of breathing, 
CPT, or questionnaire scores. 

To summarize, breathing measure- 
ments during the night were heavily 
intercorrelated. The breathing disor- 
der did not greatly affect specific 
sleep stages but rather associated 
with inefficient sleep. 

Postoperatively, there were no sig- 
nificant changes in respiratory or 
sleep measurements (Table 2). Again, 
minimum oxygen saturation corre- 
lated with breathing measurements, 
as expected. Changed scores in mini- 
mum oxygen saturation, ie, the differ- 
ences between preoperative and post- 
operative values, correlated with 
those for percentage time spent in 
abnormal breathing (r = .86, P < .001) 
and total obstructive events per hour 
(r=.77, P= .002). They also corre- 
lated with changes in total question- 
naire score (r=.59, P=.044) that 
tend to validate subjective sleepiness 
as a measure of surgical treatment. 
The HWI correlated with change in 
minimum oxygen desaturation 
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(r = —.825, (P -.003) ie, the less 
obese patients sustained greater im- 
provement. 


Surgery 


Upper airway findings, frequently 
included large uvulae, thickened pil- 
lars, redundant pharyngeal mucosa, 
and/or thickening of the soft palate. 
Tongue enlargement or significant 
erythema of pharyngeal mucosa was 
less common. The oropharyngeal 
space was frequently constricted. 
Nineteen patients had significant 
nasal obstruction attributable to a 
septal deviation. No significant peri- 
operative or intraoperative complica- 
tions occurred. All patients were dis- 
charged from the hospital on the sec- 
ond postoperative day. Reexamination 
ten to 14 days postoperatively 
revealed normal healing. There were 
two minor delayed complications. In 
one patient, nasal reflux occurred ini- 
tially on swallowing effervescent liq- 
uids. This disappeared within a 
month. Another had a long-term feel- 
ing of throat discomfort after eating. 


Postoperative Histories 


To further understand the disparity 
between subjective and objective 
responses, we interviewed close fami- 
ly members and all four patients 
whose total questionnaire scores had 
fallen at least 70%, who had both 
preoperative and postoperative noc- 
turnal recordings, and who had no 
overall improvement on postoperative 
laboratory recordings. Their sleep 
monitoring results are given in Ta- 
ble 3. 

Postoperative differences were sig- 
nificant. The first patient no longer 
napped, and he felt energetic, 
advanced at work, and took a second 
job. The second patient was no longer 
depressed and quit taking amphet- 
amines to counteract sleepiness. He 
now felt able to drive at night, and he 
now played with his children. The 
third was postoperatively able to 
drive long distances on turnpikes and 
no longer slept during the day. The 
fourth no longer had headaches, had 
discontinued drinking coffee, and had 
a noticeably better mood, especially in 
the morning. The operation failed to 
reduce the total questionnaire score 
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more than 50% in nine patients. Their 
preoperative and postoperative ques- 
tionnaire scores as a percent of preop- 
erative scores are indicated in brack- 
ets [preoperative/postoperative]. 
They are a 55-year-old unemployed, 
obese, insulin-dependent diabetic with 
moderately severe peripheral neurop- 
athy [15/17], an 81-year-old engineer 
who continued to work mornings but 
napped twice daily [15/16], a 42-year- 
old pharmacist who took phenobarbi- 
tal sodium daily and at bedtime for 
epilepsy [6/5], a 72-year-old widow 
with diffuse atherosclerosis who had a 
remission of chest pain postoperative- 
ly, but continued insomnia and day- 
time sleepiness [14/12], a thin 41-year- 
old accountant who continued to 
smoke postoperatively because of 
somnolence [26/21], a 42-year-old 
businessman who had little sleepiness 
preoperatively [9/6], a 48-year-old 
insulin-dependent diabetic with fre- 
quent sinusitis, rhinitis, dermal car- 
buncles, and other infections [42/28], a 
60-year-old nurse on rotating work 
shifts [28/16], and a 44-year-old engi- 
neer with type IV hyperlipidemia who 
gained 6.8 kg postoperatively [21/12]. 
We have postoperative laboratory 
data for the fifth, seventh, and ninth 
patients: sleep efficiencies were 94%, 
84%, and 96%; minimum oxygen satu- 
rations were 86%, 81%, and 58%; 
total apnea indexes were 44, 38, and 
74; and afternoon CPT scores were 69, 
31, and 54. 

Remarkably, nine of 13 smokers dis- 
continued use of all nicotine postoper- 
atively. They sustained a larger decre- 
ment in postoperative questionnaire 
score (df = 36, t = 3.66, P < .01) com- 
pared with the other patients. Pa- 
tients who continued to smoke were 
too few to permit an adequate com- 
parison. 

Of those 37 patients who filled out 
questionnaires postoperatively, there 
was no significant difference between 
the mean (+SD) score of daytime 
sleepiness in the 17 patients who 
returned postoperatively for sleep 
monitoring (9.6 + 6.3) and the 20 
patients who did not (9.3 + 4.3). 


COMMENT 


The most striking finding in this 
study of 40 patients with mild to 
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moderate obstructive sleep apnea 
undergoing RUA was that patients 
reported subjective improvements 
postoperatively that were inconsis- 
tent with laboratory measurements of 
sleep and breathing. This postopera- 
tive disparity between subjective 
report and objective measurements 
following RUA has consistently been 
reported by others. Eight of 11 
patients whose cases were reported by 
Simmons et al”? found themselves 
cured or improved despite no post- 
operative changes in apnea indexes 
and minimum blood oxygen satura- 
tions. Only three of ten patients of 
Askenasy et al? showed objective 
improvements. Nine of 15 patients 
who failed to reduce their apnea index 
at least 50% in the series of Scrima et 
al,” felt a marked or moderate subjec- 
tive improvement. Thus, Thorpy et al’ 
declare that a “substantial number 
will not objectively respond to an ade- 
quate degree, despite having typical 
preoperative pharyngeal changes and 
despite subjective reports of post- 
operative improvement." Also, Thaw- 
ley^ states that "virtually all" 
patients, including laboratory nonre- 
sponders, feel significant postopera- 
tive improvement. 

The disparity among postoperative 
outcome measurements suggests that 
the relief of daytime sleepiness, at 
least in some patients, is not necessar- 
ily related to the lessening of respira- 
tory impairment during sleep as cur- 
rently measured. Thus, the excessive 
sleepiness found in OSA may not 
entirely be caused by the sleep-dis- 
rupting consequences of disordered 
breathing. Because this causal rela- 
tionship is clearly present in some 
patients, but not in others, it seems 
likely that there are subtypes of 
obstructive apnea with different 
causes of syndrome features in differ- 
ent patient subgroups. Thus, Orr” 
notes that neither sleep pattern nor 
apnea indexes differed between those 
patients with sleep apnea who had 
and those who lacked daytime somno- 
lence, and that pathogenic theories of 
sleep apnea should explain these day- 
time differences. Several observers 
have also found no correlation 
between disordered breathing during 
sleep and minimum blood oxygen 
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desaturation." > In fact, Scrima et 
al? distinguisF those patients for 
whom RUA relieved abnormal 
breathing but mt blood oxygen desa- 
turation from others for whom the 
converse was true. 

For at least some patients, there- 
fore, the conrection between sleep 
apnea and daytme sleepiness remains 
unexplained by current measure- 
ments. Althougn sleep laboratory val- 
ues were largely unchanged postoper- 
atively, subjective improvements 
were validatec by tamily members, 
work histories increases in specific 
functions, and -eliab:lity in long-term 
follow-up. 

.. Follow-up qaestionnaire data sug- 
gested that these who refuse surgery 
also refuse cther treatments and 
remain sleepy Thus, refusal of sur- 
gery may sigrify denial of problems 
that presumakly stems from the aug- 
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mented levels of psychopathology doc- 
umented in sleep apnea.” 

It has been difficult to get adequate 
postoperative assessment of many 
patients. Simmons et al? lament that 
only 65% of their patients returned 
for postsurgical laboratory sleep mon- 
itoring. The 42% of our patients who 
returned to the sleep laboratory Dost- 
operatively had a mean postoperative 
questionnaire score similar to those 
who did not. This suggests tha- sub- 
jective outcome from surgery does not 
determine which patients return for 
repeated laboratory sleep monitcring. 
Unless all patients in a large semes of 
those treated by RUA have postsur- 
gery evaluations, it will not be ascer- 
tained whether these partial series of 
patients who are postoperatively 
studied yield outcomes that apply to 
all patients. Thomas Roth, PhD, as 
quoted by Lamberg,” collecting a 
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Subcranial Management of 395 Combined 


Frontobasal-Midface Fractures 


Joram Raveh, MD, DMD; Thierry Vuillemin, MD, DMD; Franz Sutter 


@ In severe craniofacial injuries, the 
involvement of the skull base with con- 
comitant major dural tears is significantly 
high. Our methods and treatment plan are 
controversial compared with the conven- 
tional procedure: primary urgent neuro- 
surgical exploration and repair with defer- 
ral of maxillofacial reconstruction. To 
avoid the disadvantages of the transfron- 
tal intracranial management of the skull 
base, we modified the transethmoidal 
approach so as to enable the subcranial 
exposure of all the anterior fossa planes, 
including the sellar-sphenoidal region. 
The advantages rendered by this method 
are the feasibility of an early one-stage 
craniofacial reconstruction and avoiding 
retraction of the frontal lobes and dam- 
age to the olfactory filaments. The reduc- 
tion of pseudohypertelorism, the decom- 
pression of the optic nerve, and the metic- 
ulous reconstruction of the midface and 
skull base are performed in one session 
and are regarded as one entity. The 
results of the surgical management of 395 
craniofacial injuries and the low rate of 
complications emphasize the advantages 
of the methods described in this article. 
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P cases of severe craniofacial inju- 
ries, involvement of the anterior 
skull base and the sellar-sphenoidal 
planes is significantly high. Concomi- 
tant multiple, extensive dural tears, 
as well as the compression of the optic 
nerve, are very common to these types 
of injuries. The comminuted fracture 
type of injury with major fragment 
displacement of the fronto-orbitona- 
sal buttresses and midface result usu- 
ally in a pseudohypertelorism. The 
reconstruction and repair of the 
fronto-orbital region and skull base 
give rise particularly to very special 
problems and is decisive for optimal 
reconstruction of the entire facial 
skeleton. 

The disadvantages of the conven- 
tional treatment of such severe trau- 
matic lesions are summarized below. 

The management of major intracra- 
nial fragment dislocations and multi- 
ple dural tears is usually recom- 
mended to be performed by the neuro- 
surgical, intracranial, transfrontal 
approach."' Primary surgical treat- 
ment is usually limited to urgent 
intracranial exploration and local 
repair. An intracranial procedure for 
the management of the fronto-orbital 
region and the skull base, including 
the sellar-sphenoidal planes, makes 
adequate frontal lobe retraction nec- 
essary and represents a major opera- 
tive procedure. Thus, in consideration 
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of concomitant contusion and brain 
edema, primary one-stage reconstruc- 
tion of all the craniofacial lesions 
often must be deferred for two to 
three weeks.^7?!2.? 

Further disadvantages related to 
the intracranial procedure are as fol- 
lows: (1) a relatively high rate of 
morbidity, such as anosmia, postoper- 
ative edema, and protracted hospital- 
ization*55?/2!* and (2) using this route 
of access, reconstruction of the frontal 
sinus and radical ethmoidal cell ex- 
enteration cannot be performed. 
Such deferral is particularly disad- 
vantageous for the reconstruction 
of the fronto-orbital region and skull 
base, as well as for the reduction of 
pseudohypertelorism and the repair 
of midface fractures. Secondary surgi- 
cal corrections are often unavoid- 
able. 

The classic epidural transethmoidal 
rhinosurgical approach'*" for the clo- 
sure of cerebrospinal fluid (CSF) leak- 
ages localized to the median-para- 
median frontal skull base and sphe- 
noidal region has been favored by 
various authors.'?/*? This approach is 
limited to the lamina cribrosa, the 
roof of the ethmoid, and the sellar- 
sphenoidal planes. Most authors 
admit that this approach does not 
render sufficient visibility for the 
localization and repair of multiple or 
extensive dural tears, particularly if 
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Fig 1.— Distribution of midface fractures in 
relation to 395 concomitant frontobasal frec- 
tures from 1978 through 1987. Percentage 
distribution of fractures is as follows: nasal 
buttress / medial orbital wall, 54.2%; combined 
Le Fort | through Ill fractures, 21.5%; Le Fort I, 
1%; Le Fort Il, 7.696; Le Fort Ill, 3.3%; and 
zygoma, 12.496. 









CombinediLe Fort I-III 


Le Fort Ill 


Le Fort Il 


Nasal Buttress and Medial Grbital Wall Fig 2.—Localization of frontobasal fractures 
in 395 cases. Area one indicates roof of 
orbit/ethmoid and frontal sints walls 
(n = 269; 68.1%); two, lamina cribrosa 
(n = 11; 2.8%); and three, sella-sphenoid 





the lesions are dispersed all over the 
anterior fossa or in case: with intra- 
cranial fragment disloeations. The 
limited visibility is eften the reason 
for undeteeted dural tears, leading to 
a recurrency rate of CSF leakages of 
20% and more. 

These disadvantages prompted us 
to modify the classie transethmoidal 
rhinosurgical procedure and to devel- 
op a technique to enable an efficient 
extracranial redressment of the entire 
anterior fossa, includinz the sellar 
sphenoidal planes, as an adequate 
alternative to the intracranial ap- 
proach.?** Further metheds developed 
for the exact reduction of concomitant 
pseudohypertelerism ard repair of 
midface fractures will be described. 


PATIENTS AND METHODS 
Patients 


We evaluated 395 patients with com- 
bined major frontobasal-midface fractures 
treated by the extracranial approach. Fre- 
quency, distribution, and loealization of 
the combined fracturesare shown in Figs 1 
and 2. 


Treatment Modalities 


Evaluation of the meurclogic condition 
and decisions as to the feasibility, timing, 
and type of surgical procedure to be per- 
formed are made in cooperation with the 
neurosurgeon—members of both disci- 
plines are equally responsible for the 
patient. 


Frontobasal Fractures 


Conservative Treatment — Conservative 
treatment was favored i the following 
three conditions were fulfi led: (1) absence 
of CSF leakage, (2) no pneumocranium, 
and (3) minimally or urdisplaced frac- 
tures. Outpatient follow-up was main- 


(n = 115; 29.1%). 


tained for up to ten years. This nonaggres- 
sive policy explains the relatively equal 
relation of the conservatively and surgical- 
ly treated cases.” 

Surgical Treatment.—This category in- 
cluded cases with manifest CSF lezkages, 
pneumocranium, and displaced skull base 
fractures. The absence of rhinorrhea 
should be neither contraindicative for sur- 
gical repair nor predictive as to the severi- 
ty of the lesions, particularly not im the 
first posttraumatic period. Hernia-ion of 
brain tissue, swelling of the ethmoidal 
mucosa, and clot formation often o»struct 
the pathway to the nasal lumer. This 
explains the relatively high rate of latent 
development of CSF leakages or meningi- 
tis, even after many years.**!o2^* Deci- 
sions as to the type of surgical procedure 
and approach were made in close ceopera- 
tion with the neurosurgeon according to 
the following criteria: (1) fractures limited 
to the vertex area and local repa:r were 
managed by the neurosurgeon; and (2) 
fractures of the frontal cranial vault and 
the basal planes of the anterior fossa, 
including the sellar-sphenoidal region, 
were managed by the maxillofacial team 
by the extrasubcranial approach, avoiding 
any frontal lobe retraction. In cases with 
vast hemorrhagic brain contusiors and 
damage to the brain tissue, loca! repair 
was performed simultaneously by the neu- 
rosurgical team, leaving the maxillofacial 
team with the extracranial management of 
the dural tears and skeletal reconstruc- 
tion. 


Treatment of the Concomi:ant 
Maxillofacial Fractures 


These are treated simultaneously with 
the frontobasal fractures in a oae-stage 
procedure. Assuming that the incications 
for the surgical reconstruction of midface 
fractures are generally well kncwn, the 
various criteria for surgery and & discus- 
sion of the related surgical literature is not 
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presented. The surgical procedure will be 
described further on. 


Feasibility of the One-Stage 
Surgical Procedure 


Our goal is to perform an early one-stage 
surgical management and reconstruction 
of the craniofacial area in one session 
within the first 24 to 48 hours after trau- 
ma. In contrast with the conventional, 
generally accepted treatment plan, even 
the severe cases with vast multiple dural 
tears and contusions were managed by the 
subcranial approach, thereby enabling the 
early, extended, one-stage surgical proce- 
dure. Only in cases with unstable neurolog- 
ic conditions was primary urgent intracra- 
nial exploration and limited local repair 
performed, postponing the definite man- 
agement of the craniofacial fractures 
accordingly. 


Methods and Surgical Techniques 


Subcranial-Extracranial Extended Exposure 
and Management of the Frontal Cranial Vault 
and Skull Base.— The eyebrow incision is 
strictly limited to the hair border to avoid 
any visible scars. Even in cases with multi- 
ple fractures of the frontal cranial vault, 
management from this site is usually suffi- 
cient. Only in extreme multifragmentary 
dislocations is an accessory coronal flap 
necessary. 

The classic transethmoidal rhinosurgi- 
cal approach is limited to the median- 
paramedian skull base region (Fig 3, top 
left). To be able to expose and manage all 
skull base planes, we extended and modi- 
fied the classic method (Figs 3, top 
right and bottom left and right, and 
Fig 4). 

Radical exenteration of the ethmoidal 
cells and exposure of the ethmoidal roof, 
including the spheneid, are performed in 
the same way as in the classic procedure. 
The exposure is then additionally extended 
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over the whole frontal region, including 
the roof of the orbit to the apex and the 
lateral orbital walls (Fig 4, top and bottom 
left). Optic nerve decompression is per- 
formed subcranially, removing the medial 
wall of the nerve canal (Fig 3, bottom left 
and right). The subcranial compartment 
created after the radical ethmoidectomy 
enables the expansion of the periorbital 
tissue, preventing postoperative develop- 
ment of the apex syndrome. To visualize 
and manage all of the dural tears, the 
various frontal fragments and the major 
part of the roof of the orbit are temporari- 
ly removed (Fig 4, bottom left). The dural 
tears are sutured and/or covered with a 
layer of fascia lata and fibrin glue (Fig 4, 
top). At the area of the ethmoidal roof, a 
second layer of fascia lata is applied, cover- 
ing the whole underface of the ethmoidal 
roof and the sellar and sphenoidal area. 
This alignment is of utmost importance 
and serves as an accessory, watertight 
barrier for the paranasal spaces. This defi- 
nite procedure is only performed after the 
reduction of the midface and nasal bone 
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fractures has taken place; the reposition- 
ing of the midface fractures often provokes 
a shifting and displacement of the already 
partially repositioned skull base frag- 
ments. 

In this study, the lesions localized to the 
lamina cribrosa were very rare (Fig 2). In 
contrast with the opinion of others! we do 
not dissect the olfactory filaments and 
expose the underface of the lamina— we 
only remove the roof of the ethmoid-cover- 
ing dural perforation with a fascia layer. 
Thus, iatrogenic damage to the fila olfacto- 
ria can be avoided. Antibiotic therapy was 
administered in 100 cases with a single 
dose of ceftriaxone sodium (Rocephin, 
Hoffmann-LaRoche) (2 g/d) during an 11- 
day period. 

One-Stage Management of Combined Front- 
obasal-Midface Fractures.— We regard and 
manage these injuries as one entity. 


REPORT OF CASES 


Case 1.— This patient had major fronto- 
basal fractures with combined simple mid- 
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Fig 3. — Schematic comparison between clas- 
sic transethmodal approach and extended 
subcranial management of skull base planes. 
Top left, Classic transethmoidal rhinosurgical 
procedure limited to frontal sinus and median 
skull base. Top right, Intracranial view of 
subcranially performed exposure (inserted 
instrument indicated by arrowheads), includ- 
ing frontobasal anterior fossa planes (indi- 
cated by columns of dots), sphenoid (S), and 
the frontotemporal region. C indicates carotid 
arteries; O, optic nerve. Bottom left, Computed 
tomographic scan. Subcranial radical ethmoi- 
dal cell exenteration (E) and resection of 
medial wall (long arrows) of optic nerve canal 
for decompression. Bottom right, Removed 
medial wall of left nerve canal. Long arrows 
indicate intracranial border. 


face fractures, ie, Le Fort fractures I 
through III. The vast and multifragmenta- 
ry fractures of the cranial vault with intra- 
cranial displacement, as well as the caudal 
dislocation of the roof of the orbit, the 
frontal region, and the zygoma, which 
leads to asymmetry, hypertelorism, and 
hemifacial flattening of the left side, are 
evident (Fig 5, top left and center). Com- 
pression of the left optic nerve and missing 
reflexes of the left eye were observed. 

The vast contusions, brain edema, and 
multiple extensive dural tears usually 
would have made early extended intracra- 
nial management of the multiple dural 
tears, skull base, and fronto-orbital frac- 
tures impossible. According to the conven- 
tional treatment plan, surgery would have 
been limited to local urgent neurosurgical 
exploration and repair. In contrast, the 
immediate surgical one-stage management 
by the extracrania! route and reduction of 
all fractures were feasible. The frontal 
region and skull base were reconstructed 
first, enabling the reproduction of the cor- 
rect relationship between these two areas 
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Fig 4.—Subcranial exposure and redress- 
ment of major dural tears. Top, Eyebrow 
incision noted by arrowheads. Borders of 
removed fronto-orbital segment indicated by 













for the simultaneous management of the 
midface fractures. The immediate decom- 
pression of the let optie nerve resulted in 
recovery and normal function. Of particu- 
lar advantage fo the reduction of naso- 
orbital fractures and interorbital distance 
is the centripet.] midface compression 
developed by us Fig. 5, top right). This 
procedure can on y be performed with the 
simultaneous sukcranial exposure of the 
skull base. This 3rocecure is as follows. 
Two burr holes ase drilied into the lateral 
aspect of both zwgoma:s, into which both 
ends of a thick resorbable thread are 
inserted. These ase guided underneath the 
floor of the orbit-and through the lamina 
perpendicularis vnderneath the anterior 
third of the expesed sxull base and are 
fixed to the cor-ralateral frontal bone. 
Tightening of the threads results in force 
vectors that leac to compression of the 
orbits and wedging in of the reduced 
infraorbital and rasal bene fragments. The 


utilization of miniplates or wire ligatures 
can, accordingly, be reduced. To avoid any 
visible scars, all types of zygoma and frac- 
tures of the floor of the orbit are exclusive- 
ly managed by the transconjurctival 
approach (Fig 5, center left and right). A 
further advantage is that, as a result of the 
centripetal compression, the nasal bone 
fragments are forced forward. Correet and 
immediate reconstruction (Fig 5, bottom 
left and right) made postoperative mobili- 
zation after three days and discharge from 
the hospital after 12 days possible. 

CASE 2.—A patient with a frontobasal 
injury with major intracranial fragment 
dislocations, as well as midface fractures, 
was immediately managed in a one-stage 
combined maxillofacial-neurosurgical pro- 
cedure. The vast hemorrhagic brain eontu- 
sions at the vertex area (Fig 6, top left and 
center) were locally treated by the neuro- 
surgeon. Further management of the mul- 
tiple extensive dural tears and the skull 
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short arrows. Closure of dural tears at fronto- 
orbital and ethmoidal (T) roof region perform- 
ed with fascia lata (F). A indicates apex of 
orbit; long arrows, distal orbital roof border; 
and E, upper eyelid. Bottom left, Fronto-orbital 
segment. Bottom right, Replaced fronto-orbital 
segment with miniplates (long arrow). N indi- 
cates nose. 


base lesions, as well as the repositioning of 
the fragments of the eranial vault, were 
performed extracranially by the maxillofa- 


cial team, avoiding the  intracranial 
approach and frontal lobe retraction. In 
Fig 6, top center and right, the lateral 
displacement of the nasal bone and the 
frontal segment to the left side, along with 
the crista galli and the cribriform plate, 
are evident. Following the repositioning of 
the nasal buttress and duraplasty (Fig 6, 
center left and center), subcranial expo- 
sure and management of the orbital roof 
and the median-paramedian skull base 
were performed. Repositioning and fixa- 
tion of the frontal cranial vault fragments 
were achieved by using miniplates (Fig 6, 
center right). The bone defects were 
bridged by lyophilized eartilage. The post- 
operative roentgenogram is shown in Fig 6, 
bottom left. It is significant that the 
patient was mobilized four days postopera- 
tively, in spite of this severe major cranio- 
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Fig 5.—Case 1. Extracranial immediate one- 
stage management. Top left, Note major dislo- 
cations of frontal cranial vault and skull base 
(long arrows) with concomitant midface Le 
Fort fractures || and Ill (arrowheads). Note 
distocaudal and lateral displacement (short 
arrows) of frontonasal-orbital fragments and 
zygoma. Top center, Computed tomographic 
scan demonstrating intracranial dislocation of 
frontal fragments (arrowheads). Top right, 
Schematic illustration of centripetal midface 
compression (see ‘‘Patients and Methods" 
section) after frontobasal reduction. This 
method can only be performed with simulta- 
neous skull base exposure. Arrowheads indi- 
cate resorbable threads; curved arrows, 
resulting vectors. Center left, Transconjuncti- 
val approach for reduction of all types of 
zygoma fractures, floor of orbit, and in infraor- 
bital rim (long arrows). U and L indicate upper 
and lower eyelids, respectively; f, floor of orbit. 
Center right, Note reduced infraorbital rim and 
wire ligatures (arrowhead). Floor of orbit 
bridged with lyophilized cartilage (long arrow). 
Lateral canthotomy is never performed. U and 
L indicate upper and lower eyelids, respective- 
ly. Bottom left, Postoperative roentgenogram. 
Osteosynthesis performed with one miniplate 
and minimum of wire ligatures (long arrows). 
Bottom right, Same patient eight months post- 
operatively. Incisions made at eyebrows and 
transconjunctival area. Note preexisting slight 
strabismus. 





Fig 6.—Case 2. Combined frontobasal-midface fractures and concomitant brain contusion. Immediate 
one-stage cranial management. Top left, Intracranial dislocation of multiple frontal cranial vault (long 
arrows) and vertex (O) fragments. Distocaudal dislocation of fronto-orbital fragments indicated by 
arrowheads; displaced crista galli, by short arrow. Top center, Same patient. Laceration wound extended 
over eyebrow (E) (short arrows). O indicates local neurosurgical repair. Extra-subcranial management of all 
further dural and skull base lesions is performed by maxillofacial team. Intracranial displacement of frontal 
fragments indicated by arrowheads. Note lateral dislocation of frontonasal buttress (line of dots), crista 
galli, and lamina cribrosa. Top right, Schematic of same fractures. Center left, Local duraplasty (O). Note 
partially elevated frontal segments (F), repositioned frontonasal bone (N), and subcranial (S) and 
transethmoidal (T) skull base exposure. Center, Duraplasty (D) with fascia lata. Removed roof of orbit 
indicated by long arrows. Further dural tears indicated by arrowheads. Note subcranial (S) and 
transethmoidal (T) management of anterior fossa and sellar-sphenoidal planes. E indicates eyelid; N, nose. 
Center right, Replaced fronto-orbital roof fragments. Defect bridging with lyophilized cartilage and bone 
transplants indicated by closed circles. N indicates nose. Bottom left, Postoperative roentgenogram. 
Reduced nasofrontal and infraorbital rim fractures indicated by long arrows. Bottom center, Same patient 
12 days postoperatively. Long arrows indicate traumatic laceration wound; arrowhead, ecchymosis. 
Bottom right, Same patient two months postoperatively. Long arrows indicate traumatic laceration 
wound. 
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Fig. 7.—Case 3. Major craniofacial injury, 
concomitant disruption of midface, and pseu- 
dohypertelorism. Top left, Preoperative view. 
Arrowheads indicate distocaudal dislocated 
midface and inward telescoped nasal but- 
tress. Multiple lower lip lacerations indicated 
by long arrow. Top right, Line of dots indicate 
dish face with extreme hypertelorism. Long 
arrows indicate orbital asymmetry. Center left, 
Preoperative roentgenogram. Note lateral dis- 
placement of both zygomas, multiple dislocat- 
ed infraorbital rim, and midface fractures (long 
arrows), bilateral displacement of nasal skele- 
ton (short arrows), and multifragmentary front- 
obasal fractures. Multiple palatinal fractures 
indicated by arrowheads. A indicates dislocat- 
ed alveolar process. Concomitant lower jaw 
fractures are present. Center right, Schematic 
of same fractures. Bottom left, Postoperative 
roentgenogram after frontobasal and midface 
management. Use of miniplates at infraorbital 
rim and lateral nasal walls is always avoided. 
P indicates plate osteosynthesis of mandible. 
Bottom center, Full-face photograph of same 
patient four months postoperatively. Bottom 
right, Profile of same patient four months 
postoperatively. 
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Table 1 —Evaluation of 395 Surgically Managed Frontobasal Fractures " 


Surgically Treated 
Cases 


1978-1983 
(n = 176), % 


1983-1987 
(n = 219), %t 


Cerebrospinal fud leakages 
Postoperative development of apex syndrome 


Dysfunction, maxillary sinus 
Local infections -equiring therapy 


3.9 C 

jiti 0 C 
1.0 C 

uncti 1.2 1.5 
i 0 o 
0 0 


Bone/ cartilage transplant rejection 


Partial resorptior of bcne transplants 


17.0 14.0 





*Follow-up periec ranged from 1978 through Dec 31, 1987. 
tRepresents surgwally teated cases from Dec 31, 1983, through Jan 1, 1987. 


facial injury. F gure 6, bottom center and 
right, shows the patient’s postoperative 
course at 11 dayseand six weeks, respective- 
ly. 
The fact that any visible incisions out of 
the hair border? theeyebrows or infraor- 
bitally (Fig 5, center left and right) are 
always avoidec deserves particular men- 
tion. 

Case 3.— Th:s patient presented with 
frontobasal fractures with combined mid- 
face disruption ind extensive asymmetri- 
cal pseudohyper-elor:sm. The major disto- 
caudal dislocation ef the midface and 
asymmetrical extreme pseudohypertelo- 
rism, along with a fat inward-telescoped 
nasal buttress, are particularly impressive 
(Fig 7, top lef: and right and center left 
and right). E/xcesstve rhinorrhea and 
bleeding emanating from the nose and 
epipharynx wer» prominent. This hemor- 
rhage originated from the ethmoidal and 
dural vessels alang the skull base. Immedi- 
ate subcranial exposure of the entire skull 
base planes enabled the clipping of the 
ethmoida! arteries as well as the coagula- 
tion of the inv»lved dural vessels. After 
setting the cerrect occlusion and plate 
osteosynthesis cf the lower jaw, the metic- 
ulous reductior of the midface fractures 
was performed. Sabsequently, definite 
management o the skull base followed. 
The postoperative result is shown in Fig 7, 
bottom. 

RESULTS 

In all of the surgically treated 
frontobasal ‘ractures, dural tears 
were prominent. The distribution and 
localization e° the tears are described 
in Fig 2. The extreme low rate of CSF 
leakages anc fractures limited to the 
cribriform plate are not surprising, 
considering the relative thickness and 
stability of the plate, compared with 
the extremely thin and fragile eth- 
moidal roof. The tamina cribrosa and 


crista galli, even if detached from the 
surrounding bone, seldom fracture. 

The evaluation of cases (Table 1) 
included the 176 cases already exam- 
ined during the period 1978 through 
1983% and the 219 cases managed from 
January 1983 through January 1987. 
All 395 cases were followed up until 
Dec 31, 1987. Only nine of the patients 
were followed up for the minimal 
period of one year. 

Table 1 indicates the low rate of 
recurrent postoperative CSF leakages, 
which was reduced to 0% during the 
years 1983 through 1987. The fact that 
no cases with postoperative meningi- 
tis were observed confirms the water- 
tight closure of the tears. The develop- 
ment of apex syndrome symptoms 
was already reduced to a minimum of 
1% during 1978 through 1983. and, in 
the period from 1983 through 1987, no 
such complications occurred. Compli- 
cations because of sinus frontalis and 
maxillary dysfunction were reduced 
to a minimum (Table 1). 

In spite of the severity of the inju- 
ries, postoperative infections. requir- 
ing particular modes of therapy or 
making surgical revision necessary, 
were not observed. Immediate reduc- 
tion and stable fixation of the frac- 
tures enable early recovery o? normal 
drainage, function, and revaseulariza- 
tion, and are decisive for the preven- 
tion of subsequent infection in such 
cases. 

Osteitis and rejection of bone or 
cartilage transplants did not occur, 
although, in 15.5% of cases, resorp- 
tion of 30% to 50% was observed. 

As shown in Table 2, secondary 
surgery and corrections were limited 
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Table 2.— Secondary Corrections due 
to Insufficient Primary Fracture 
Reduction in 395 Cases 


Secondary 
Correction 


No. (96) of 
Cases 


Pseudohypertelorism 
Frontal cranial vault 
Nasal buttress 
Zygoma 

Floor of orbit 

Maxilla 


to only a few cases. Using our method, 
anosmia caused by surgery was 
avoided. Evaluation of the recovery 
rate of the traumatically damaged fila 
olfactoria and the evaluation of the 
results following decompression of 
the optic nerve will be the subject of a 
future article. 

The early one-stage reconstruction 
of severe craniofacial injuries, by the 
extracranial-subcranial approach, 
made early recovery and an extreme 
low rate of morbidity and secondary 
surgery, compared with conventional 
procedures, possible. If no other sys- 
tems were involved and the neurologic 
condition was stable, the patients 
were dismissed after 11 to 12 days, on 
the average. 

There were five patients who died. 
Two patients (aged 90 years and 62 
years, respectively) had severe brain 
contusions combined with cardiopul- 
monary problems and a poor general 
condition. The remaining three pa- 
tients had concomitant severe trau- 
matic involvement of other systems, 
and their deaths were not directly 
related to our surgical procedure. 


COMMENT 


The skeletal reconstruction of com- 
bined major craniofacial fractures is 
already a challenge in and of itself, 
but the concomitant lesions of the 
basal anterior and middle cranial fos- 
sa planes, the dural tears, and the 
optic nerve compression give rise to 
very special and vital concerns, mak- 
ing surgical involvement of various 
disciplines necessary. Beginning in 
1978,^?555 it has been our policy to 
regard these injuries as one entity, to 
be managed in a primary, early, 
extended one-stage surgical procedure 
carried out by one team. Development 
of the extracranial approach, avoiding 
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any retraction of the frontal lobes for 
the management of all dural and osse- 
ous lesions along the anterior fossa 
and the sphenoidal and sellar skull 
base planes, made such a treatment 
plan possible. This is in contrast with 
the conventional procedure that post- 
pones the extended intracranial man- 
agement of frontobasal and midface 
fractures until complete disappear- 
ance of brain edema. The correct 
reconstruction and achievement of the 
proper relation of the cranial vault 
and skull base area are decisive for 
the optimal reduction of the fronto- 
orbital and midface fractures. The 
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methods described and the primary 
reconstruction of all severe craniofa- 
cial lesions in one session obviated 
any secondary surgical corrections. 
Further major advantages are the low 
rate of morbidity, such as anosmia, 
sinus dysfunction, and infection, and 
the significantly less protracted hos- 
pitalization period, compared with 
conventional treatment. The fact that 
recurrent postoperative CSF leakages 
were reduced to a minimum, com- 
pared with the classic transethmoidal 
or neurosurgical intracranial ap- 
proach, deserves particular attention. 
As the well-known poor quality of the 
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cicatricial tissue in this region means 
a permanent risk of meningitis, even 
after many years, we strive for a 
surgical closure, even in cases with 
spontaneous sealing of the CSF leak- 
ages. This has already been pointed 
out by many authors.*5101527? 

The functional and aesthetic results 
achieved confirm the efficacy of the 
methods described. 
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- Open-5et Word Recognition With the 
9M/ Vienna Single-Channel Cochlear Implant 


- 


Richard S. Tyler, PhD 


e The author visited Innsbruck (Aus- 
tria) to evaluate the performance of nine 
of the better patients implanted in Europe 
with the 3M/ Vienna single-channel coch- 
lear implant. Word- and sentence-level 
speech recognition tests recorded in Ger- 
man by two speakers from Austria were 
presented. Performance varied from 1596 
to 86% correct word recognition on the 
sentence material, 11 to 57% correct 
word recognition with word lists, and 2196 
and 66?6 correct phoneme recognition on 
the word tests. These results confirm 
earlier studies indicating that high levels 
of open-set word recognition without 
visual cues can be obtained with the 
3M/Vienna single-channel cochlear im- 
plant. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1123- 1126) 


M>” patients around the world 
are now receiving significant 
benefit with their cochlear implants. 
The benefit can range from under- 
standing everyday sounds, improve- 
ments in lipreading, and in some 
cases, recognizing "words and sen- 
tences. Patients using the single- 
channel device developed by Hoch- 
mair and Hochmair-Desoyer'? have 


been reported to understand some 
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words without lipreading. However, 
three patients tested with this device 
at the University of Iowa (Iowa City)? 
and two in England? have not been 
able to obtain open-set word rezogni- 
tion. In this investigation the zuthor 
visited Innsbruck (Austria) and was 
allowed to test nine of the better 
patients with the 3M/Vienna device. 

This implant activates a single uni- 
polar electrode pair with a broadband 
analogue signal (150 to 6000 Hz). The 
analogue waveform is compressed and 
then frequency-dependent amplifica- 
tion is provided. The intracochlear 
version of this typically has four elec- 
trode pairs on the electrode carrier. 
The best (largest dynamic range) of 
these four electrodes is chosen to 
stimulate with the wearable single- 
channel device. The extracochlear ver- 
sion uses monopolar stimulation with 
the active electrode in the round- 
window niche. The speech processing 
is exactly the same for the extracoch- 
lear and intracochlear implant. 


PATIENTS AND METHODS 


Nine patients were tested, a group of 
four and a group of five. Preimplant audio- 
grams* in the test ear indicated a profound 
hearing loss. Thresholds at 250 Ez were 
105-dB hearing level (HL) or worse for all 
patients except V8. The patient with the 
best hearing was V8, who had thresaolds of 
75-, 85-, and 95-dB HL at 125, 250, and 500 
Hz with no measurable hearing at higher 
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audiometric frequencies. Patients V1, V3, 
and V8 used an extracochlear device, with 
the others using an intracochlear device. 
The patients identified V1 through V9 have 
been designated by MB, MW, HH, SO, HZ, 
GR, RW, MK, and JF by the Vienna/ 
Innsbruck team in previous publications. 

All the speech material was in the Ger- 
man language. The author selected the 
words and sentences the night before test- 
ing. Thus the patients were unaware of the 
materials. The words were simple, every- 
day words, one or two syllables in length. 
The sentences were all statements, ranging 
from three to six words per sentence. The 
same material was used by Tyler’ although 
a different speaker was used. 

The author requested a male and female 
speaker who were unfamiliar to the 
patients. However, it was discovered after- 
ward that the patients had some familiari- 
ty with the male speaker. 

The stimuli were recorded on a tape 
recorder (Marantz PMD 430) using a dBX 
noise-reduction system. The talkers were 
asked to produce materials at a typical 
rate. Both spoke very clearly, but at a rate 
slower than normal. The speaking rate was 
quantified by measuring the sentence 
duration (from the onset of the first word 
to the offset of the last word) and dividing 
by the number of words in the sentence. 
This method provides a score that is artifi- 
cially lower than conversational speech 
because the silent intervals between sen- 
tences are not considered. The male spoke 
at 93 words per minute and the female at 
105 words per minute. This is considerably 
less than the 170 words per minute rate 
spoken by two German speakers under 
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Fig 1.—Words identified correctly on sentence test. Results are shown separately for male and 
female speakers and for total score. 


100 


Male 








80 N Female 2 
3 [ ] Total ; 
S 7 
Eo Ror 
S Nag? 
: 7 "MI 
3 A n A.AIU 
$ 40 j 7 A 19 p Ge AN Ge 
p A ASA AN AN AR 

cui a AN LN LN IAW IA IA IA 

7 N (N IN IA IA IAW A 
U; N IN IN IAN IAN IA IA 
/ AN VN | IW IN LAN IA 
“ye AN LAN VN VN VN IA IA 
A LAS LAS LAS IA IAN LAS LAS IA 

















V1 V3 V9 V4 V2 V5 V8 V6 V7 


Patient No. 


1124 Arch Otolaryngol Head Neck Surg— Vol 114, Oct 1988 


similar circumstances (R.S.T., unpublished 
observation). The stimuli were played 
back through the same tape recorder, a 
Sony amplifier, and a speaker (Pioneer 
S510). 

The patients sat in a sound-treated 
chamber. Their individual microphones 
were placed on a specially-designed foam 
rack located approximately one meter 
from the speaker. This eliminates the body 
baffle effect. Normally with a microphone 
worn on the chest the low-frequency 
(around 500 Hz) sounds are enhanced by 5 
to 8 dB and mid-frequency sounds (around 
1500 Hz) are decreased by 5 to 20 dB 
relative to a free-field microphone loca- 


tion.’ Therefore, the artificial situation in ` 


the present test would result in a speech 
spectrum that was different from what the 
patients would normally receive in typical 
situations with a body-worn microphone. 
However, the Innsbruck investigators 
requested this microphone arrangement 
because they felt it was important to 
achieve the exact sound field for all the 
patients tested simultaneously. The mate- 
rial was played back at a level of approxi- 
mately 70-dB sound pressure level. The 
patients were required to write all the 
words or parts of the words that they 
heard. 


RESULTS 


Figure 1 shows the percentage cor- - 
rect for words in sentences. Scores 
averaged across the male and female 
speakers ranged from 15% to 86% 
correct (X254, SD -28). Perfor- 
mance was slightly better for the 
male speaker for subjects V2 and V9, 
whereas it was better for the female 
speaker for patients V4, V5, and V6. 

Figure 2 shows the results for word 
recognition when presented as single 
words. Scores averaged across the 
male and female speakers ranged 
from 6% to 61% correct (X = 37, 
SD = 17). Scores were higher for the 
male speaker for V1, V2, V4, V5, V7, 
V8, and V9. Several patients did bet- 
ter with the male speaker on the word 
test, but three did better with the 
female speaker on the sentence test. 
Only patient V2 did better with the 
male speaker on both tests. However, 
with only one male and one female 
speaker, differences in performance 
may be related to individual speaker 


Fig 2.—Words identified correctly in word 
test. Results are shown separately for male 
and female speakers and for total score. 
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differences as much as gender. 

Figure 3 shows the results obtained 
frcm the phoneme scoring of the same 
word-recognition test. Scores aver- 
aged across the male and female 
speakers ranged from 21% to 66% 
correct (X = 54, SD = 15). 

Figure 4 sh»ws the relationship 
between word -ecognition in single- 
word lists and ia sentence level mate- 
rial. The Pearson correlation is r = .82 
(P< .01). The |mear regression equa- 
tion Y 2 437 - 1.34X suggests that 
the scores on -he sentence test are 
about 1.3 times aigher than the scores 
on the word test. However, a wide 
range of performance is observed on 
the words in sentence score for 
patients with bout the same word 
identification scere. This suggests 
that additiona! skills are required to 
precess speech at near-normal rates 
of presentation *ompared with single- 
word presentations.‘ 


COMMENT 


Clearly, the 3M/Vienna single- 
channel cochlear implant can provide 
sufficient information both in intra- 
cochlear and extracochlear stimula- 


` tion to result ir apen-set word recog- 


nition withou. lipreading. These 
results corroborate the previous find- 
ings of Hochmeir-Desoyer et al.’ 

It is unclear why patients in the 
United States and England have been 
unable to reack this level of perfor- 
mance. It may »e related to (1) effec- 
tiveness of setting the device, (2) lan- 
guage differenees or (3) insufficient 
number of patents to make a valid 
comparison. The Hochmairs' visited 
Iowa City to =t the devices of the 
three patients tested there, so it is 
unlikely that taese devices were not 
set appropriate-y. 

There are some differences between 
the English amd German languages. 
For example, German has three vow- 
els /y, Y, and O- not found in English, 
and English has one vowel (3') not 
found in German. There are differ- 
ences in formant frequencies and 
duration. For example, vowel-dura- 
tion differences between short and 
long vowel courterparts are more pro- 
nounced in German than in English.'? 
There are four zonsonants in German 
not present in English and five conso- 
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Fig 3.—Phonemes identified correctly on word test. Results are shown separately for male and 


female speakers and for total score. 


nants in English not present in Ger- 
man.” The frequency of occurrence of 
even the similar consonants and vow- 
els is different in both languages.'? 
However, it is not clear how these 
language differences could have had a 
major impact on speech recognition. 
In both languages, speech features of 
voicing, duration, formant frequency, 
formant transitions, and frication are 
thought to be important. 

A likely explanation of the differ- 
ences between the English and Ger- 
man results is that an insufficient 
number of patients have been 
implanted in the United States and 
the United Kingdom for a valid com- 
parison to be made with those in 
Innsbruck. Not all patients implanted 
in Austria achieve open-set word rec- 
ognition. We expect that eventually 
some of the patients implanted in the 
United States or the United Kingdom 
will achieve the level of performance 
described here. 

The proportion of patients with this 
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Words in Sentences, 9?» Correct 


O 20 40 60 80 
Word Identification, % Correct 


100 


Fig 4.—Relationship between word recogni- 
tion in sentences and word recognition in 
single word lists. Pearson correlation r = .82 
(P < .01). 


device who can obtain open-set word 
recognition is unknown. The Austrian 
teams have implanted approximately 
85 patients with their device, 51 post- 
lingually-deafened adults, 24 prelin- 
gually-deafened adults, and ten chil- 
dren below the age of 14 years. Thus, 
we might expect the level of perfor- 
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mance observed in this group to be 
achieved by at least nine (18%) of 51 
of the postlingually deafened adults. 
The Viennese group claims that 
approximately 60% of their postlin- 
gually deafened patients obtain open- 
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set speech understanding." 

This high level of performance, par- 
ticularly with the extracochlear ver- 
sion of this device, indicates that this 
may be an appropriate device for tri- 
als on young children.” 
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‘Histology of Synthetic Ossicular Prostheses 


Miro Makek, MD; Douglas E. Mattox, MD; Stephen Schmid, MD; Ugo Fisch, MD 


e Thirty-three synthetic middle ear 
prostheses removed after two to 99 
months of implantation were examined 
histclogically. All prostheses were infil- 
trated by fibroblasts, capillaries, collagen 
fibris, and multinucieate foreign body 
giant cells. Although some of the giant 
cells contained tiny particles of the pros- 
thetic material, there was no evidence of 
erosion or engulfment of larger particles 
. of the prosthesis or structural dissolution 
of the prosthesis. New histologic findings 
were aseptic necrosis and focal calcifica- 
tion in the interior of some of the prosthe- 
ses. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1127-1130) 


any different materials have 

been used to reconstruct the 
ossicular chain in tympanoplasty, 
including homograft ossicles, wire, 
polrethylene, Teflon, and ceramics. 
One of the most extensively used 
materials is an ultra-high-molecular- 
weight polyethylene sponge (Plasti- 
pore). The material is 70% to 90% 
porous and has:an average pore size of 
250 um. It is rigid and can be 
machined into a variety of shapes for 
otologic use. 
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Success rates for ossicular recon- 
struction with this material vary. 
Sheehy' reported extrusion in less 
than 5% and unsatisfactory hearing 
in 18% of 446 operations with partial 
ossicular replacement prostheses and 
total ossicular replacement prosthe- 
ses. Prosthesis extrusion was blamed 
on continuing middle ear disease in 
one third of cases. Shea and Emmet? 
reported that 2.2% of prostheses 
extruded. Other authors report extru- 
sion rates between 2.2%? and 9.376 .* 

The critical issue is whether fa.lure 
of Plastipore prostheses results from 
a lack of biocompatibility of the syn- 
thetic material or from irreversible 
middle ear disease. Shea and Emmet? 
and Postma and Shea? have arzued 
that Plastipore is not subject to 
inflammatory or giant cell reactions. 
In both humans? and animals, the 
prosthesis is “enveloped by, and fitted 
with an interlacing network of fibrous 
tissue without inflammatory cell 
infiltration or foreign body giant 
cells,” providing the ear has not been 
subject to infection. 

Palva and Mäkinen, however, 
reported that a Plastipore total essic- 
ular replacement prosthesis removed 
because of failure of hearing improve- 
ment and without infection had “inva- 
sion of the porous sponge spaces by 
masses of foreign body giant cells, 
which surrounded the implant is- 
lands.” Under polarized light, poly- 
ethylene particles were seen imside 
the giant cells. In addition, they 
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observed collections of lymphocytes 
within the implant despite the fact 
that no clinical infection had been 
noted. In an additional patient, from 
whom the prosthesis had been 
removed several months before, biop- 
sy of the granulation tissue around 
the former site of the prosthesis 
showed remnants of the foreign mate- 
rial “surrounded and embedded in 
masses of giant cells.” Palva and 
Mäkinen’ have predicted that these 
inflammatory and foreign body giant 
cells will eventually destroy the pros- 
thesis. 

The objective of this study was to 
evaluate the amount and significance 
of fibrous ingrowth, inflammatory 
reaction, giant cell infiltration and 
activity, and prosthesis dissolution 
occurring in synthetic prostheses that 
were removed at surgery. These find- 
ings were correlated with the clinical 
findings at surgery. 


MATERIAL AND METHODS 


The study included 33 prosthetic middle 
ear implants (25 Plastipore and eight 
porous ultra-high-molecular-weight poly- 
ethylene [Polycel]) removed from patients 
at the ear, nose, and throat clinic of the 
University Hospital, Zurich, between 1978 
and 1986. Clinical data relevant to the 
prostheses were obtained from the medical 
records and operative reports. The reasons 
for the prosthesis removal were insuffi- 
cient hearing gain, recurrent cholesteato- 
ma, and extrusion. 

The prostheses were embedded in paraf- 
fin and processed for routine histologic 
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Fig 1.— Surface of prosthesis is covered by layer of ciliated epithelium 
with underlying dense fibrous tissue. Within prosthesis there are 





multinucleated foreign body giant cells (hematoxylin-eosin, X360). 





Fig 3.—Necrotic giant cells with degenerating granular cytoplasm 
(arrows) (hematoxylin-eosin, X320). 





Fig 2.— Section from middle of prosthesis demonstrates large areas of 
necrosis (hematoxylin-eosin, X375). 


examination. The sections were stained 
with hematoxylin-eosin, van Gieson and 
elastin, periodic acid-Schiff, and alcian 
blue. The surface of the prosthesis was 
checked for collagen and mucous mem- 
brane envelopment. The interior of the 
prosthesis was examined for infiltration 
by fibrous tissue, collagen fibrils, inflam- 
matory cells, multinucleate giant cells, and 
blood vessels. Bacteria, necrotic debris, 
cholesterol clefts, squamous epithelium, 
and any evidence of prosthesis dissolution 
were noted. The histologic evaluation was 
performed blindly with respect to the clin- 
ical data. 


RESULTS 
Clinical Observations 


The 33 prostheses were in place for 
an average of 37 months (six, for two 
to 12 months; 12, for 12 to 36 months; 
nine, for 36 to 60 months; three, for 60 


Fig 4.—Necrotic cells showing focal granular dystrophic calcification 


(arrow) (hematoxylin-eosin, X400). 


to 84 months; and three, for 84 to 99 
months). The reason for removal was 
an unsatisfactory hearing result in 27 
cases (82% ), extrusion in three cases 
(9% ), and recurrent cholesteatoma in 
three cases (9% ). Of the 27 prostheses 
removed for an unsatisfactory hear- 
ing result, 20 were grossly displaced. 
All appeared to have a mucosal lining 
over the prosthesis, although it fre- 
quently was thin and tended to pull 
off or shred when the prosthesis was 
removed. 

No prosthesis showed signs of dis- 
solution when examined under the 
operating microscope. 


Histologic Observations 


There was no evidence of dissolu- 
tion or of total replacement of the 
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prosthesis by fibrous tissue in any 
section. 

In all cases the prosthesis was cov- 
ered with a layer of fibrous tissue of 
variable thickness. This membrane 
contained fibrocytes and collagen 
fibrils. It was frequently covered by a 
single layer of ciliated cuboidal epi- 
thelial cells (Fig 1). Occasional goblet 
cells or small mucous glands were 
contained in this epithelium. All pros- 
theses were infiltrated by fibroblasts, 
capillaries containing erythrocytes, 
collagen fibrils, and multinucleate 
foreign body giant cells. In some 
cases, some of these foreign body 
giant cells had tiny cytoplasmic inclu- 
sions of prosthetic material. The giant 
cells, however, appeared to be “nonag- 
gressive,” in that there was no sign of 
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.. the rest mild. Four of these cases also 


active digestion or engulfment of larg- 
er particles of the prosthesis. The 
individual large particles of the pros- 
thesis showed no erosion. 

A finding not previously described 
was observed in 23 prostheses. 
Although the cells at the periphery 
were vital, the central core showed 
necrotic changes without an inflam- 
matory response (Fig 2). These 
changes were noted in prostheses 
removed from healthy middle ears, 
they were not secondary to infection 
or extrusion of the prostheses. In 12 
cases the area of necrosis was large, 
filling most of the cross-sectional area 
of the stem of the prosthesis. In the 11 
other cases only single cells were 
necrotic (Fig 3). All cellular elements 
normally present within the prosthe- 
sis were involved: foreign body giant 
celis, fibroblasts, and capillaries. In | | 
six cases there was evidence of focal vjelelelele 
calcification of the necrotic debris E 
(Fig 4). 

Ten prostheses showed some degree 
of inflammatory infiltrate in the 
fibrous tissue surrounding the pros- 
thesis; two of these were severe and 





Stage 2 


had an inflammatory infiltrate within 
the prosthesis. The presence and 
severity of the necrosis did not corre- 
late with the inflammatory infil- 
trate. 

Several prostheses had been cov- 
ered with cartilage to prevent erosion 
of the tympanic membrane. In one 
case there was evidence of erosion of 
the cartilage by chondroclasts on the 
sice adjacent to the prosthesis. 

Bacteria and squamous epithelium 
were found adjacent to, or attached to, 
the prosthesis in two cases. These zs ZAS 
were both associated with extrusion Ea : ; 
of the prostħesis. The findings in 
Pclycel prostheses did not differ from 
those noted in Plastipore. 


ee 


isis 
—— 


Fig 5.— Top, ingrowth of granulation tissue 
containing fibroblasts (F), giant cells (GC), 
and capillaries (CAP). P indicates prosthesis. 
Center, Dense cellular infiltrate within prosthe- 
sis. E indicates epithelium. Bottom, Necrotic 
giant cells (NGC) and foci of dystrophic calci- 
fication (DC). 
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Correlation of Clinical and 
Histologic Findings 


There appeared to be no correlation 
between the histologic changes (fibro- 
blasts, giant cells, necrosis, and calci- 
fieation) and the operative findings 
(position of prostheses). An inflam- 
matory infiltrate, both within the 
prosthesis and in the surrounding 
fibrous tissue, was found in the three 
cases of prosthesis extrusion and in 
one case of cholesteatoma. 

While giant cells were present in a 
prosthesis removed after two months, 
calcification was only detectable if the 
prosthesis had been in the middle ear 
for at least five months. Calcification 
and necrosis was apparent in all pros- 
theses removed after more than three 
years, but in only a few of the prosthe- 
ses removed after being in place for 
less than three years. 


COMMENT 


The histologic findings of this study 
are similar to those reported by oth- 
ers, including envelopment of the 
prosthesis in a collagen membrane 
covered with respiratory epithelium‘ 
and invasion of the prosthesis by 
fibroblasts, collagen fibers, foreign 
body giant cells, and capillaries.’ 
Unlike Kerr,’ we found the cellular 
infiltrate throughout the prosthesis, 
not just on the surface. 

The prostheses appeared to be 
structurally intact, and there was no 
histologic evidence of degradation. We 
did not see replacement of the pros- 
thetic material by fibrous tissue as 
reported by Schuknecht and Shi." 

The new findings in this study were 


the necrosis and the calcification of 
the cellular population in the central 
portion of the prosthesis. Three stages 
of this process can be identified: Stage 
1 is characterized by an infiltration of 
granulation tissue with the evolution 
of foreign body giant cells (Fig 5, top). 
In stage 2, there is epithelialization of 
the surface of the prosthesis with the 
development of subepithelial fibrosis. 
In the center of the prosthesis, there 
is a dense cellular infiltrate consisting 
principally of giant cells and fibro- 
blasts (Fig 5, center). In stage 3, 
because of the poor vascular supply to 
these infiltrating cellular elements 
there is necrosis and subsequent dys- 
trophic calcification (Fig 5, bottom). 

Gamoletti et al? reported necrosis, 
granulation tissue, and bacterial colo- 
nization of the extruded portion of 
prostheses, but the cell population in 
the unextruded portion appeared via- 
ble. The cellular necrosis and dystro- 
phic calcification we see resemble an 
aseptic necrosis. Multinucleate giant 
cells and engulfed particles of poly- 
ethylene have been reported previous- 
ly?*! but their significance is not 
clear. Our interpretation is that these 
giant cells are not aggressive and that 
the structural integrity of the pros- 
thesis is not threatened. It still is not 
clear if the engulfed particles are 
breakdown products of the prosthesis 
or are a particulate residue left from 
the machining of the prosthesis. 


CONCLUSIONS 


Implanted Plastipore prostheses 
have a cellular infiltrate consisting of 
fibroblasts, capillaries, and foreign 
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body giant cells. The giant cells engulf 
small particles of the prosthesis in 
some cases; however, the structural 
integrity of the prosthesis does not 
seem to be threatened. Therefore, we 
do not think that the presence of giant 
cells in the Plastipore and Polycel 
prostheses should prevent their use 
for the surgical reconstruction of the 
ossicular chain. We suggest that 
necrosis and calcification of the cells 
within the prosthesis are a part of the 
natural host adaptation to these im- 
plants. 
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. Inflammatory Mediators in 
Chronic Otitis Media With Effusion 


David P. Skoner, MD; Paul K. Stillwagon, MD; Margaretha L. Casselbrandt, MD, PhD; 
Ernest P. Tanner, MS; William J. Doyle, PhD; Philip Fireman, MD 


e Otitis media with effusion (OME) is a 
common middle ear inflammatory disease 
in the pediatric population. This article 
determines concentrations of three func- 
tionally and metabolically distinct inflam- 
matory mediators in middle ear effusions 
(MEE) and corresponcing plasma of chil- 
dren with OME. One hundred two patients 
(mean age, 4.9 years) with persistent 
OME were studied. Middle ear effusions 
were collected from ail subjects and plas- 
ma from a subset at th» time of tympanos- 
tomy tube insertion. Histamine was as- 
sayed radioisotopically, 13,14-dihydro- 
15-keto-prostaglandir F;, (stable PGF;, 
metabolite) by radicimmunoassay, and 
neutrophil chemotactic factor of anaphy- 
laxis by modified Boyden chamber. Mean 
MEE levels of the mediators (39 + 13 
ng/mL, 462 + 179 pg/mL, and 264% + 


Ot media with effusion (OME) is 
a middle ear inflammatory dis- 
ease that is common in the pediatric 
population. A variety of potent 
inflammatory mediators has been 
detected in middle ear effusions 
(MEE) of children with OME.' More- 
over, a role for these mediators in the 
pathogenesis and maintenance of the 
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57% positive control, respectively) were 
markedly higher than those of corre- 
sponding plasma (0.5 + 0.1 ng/mL, 
285 + 127 pg/mL, and 47% + 5% posi- 
tive control, respectively). The mean his- 
tamine content of mucoid effusions 
(43.2 + 56.9 ng/mL) was significantly 
higher than that of purulent (22.5 + 10.5 
ng/mL) and serous (17.9 + 16.8 ng/mL) 
effusions. Higher histamine levels were 
observed in effusions positive for Haemo- 
philus influenzae when compared with 
those with other pathogenic isolates. The 
high concentrations of these mediators in 
MEE and their potential for inducing or 
sustaining the inflammatory process sup- 
ports a role in the pathogenesis of OME. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1131-1133) 


disease condition was emphasized by 
the results of a number of recent 
experimental studies using animal 
models? In humans, IgE-dependent 
mediator release or allergy has also 
been incriminated as a risk factor in 











Table 1.—Mediator Concentrations in Middle Ear Effusions * 


Mediator Range Mean Modlan 


Histamine 0-323 37 t 6.5 
PG metabolite 0.1-4470 516 + 181 
NCF-A 24 32-1157 264 + 57 


OME. This investigation determined 
MEE concentrations of two mast cell- 
derived mediators, histamine and 
neutrophil chemotactic factor of ana- 
phylaxis (NCF-A), and a stable 
metabolite of prostaglandin (PG)F,,. 
The latter two have not been previous- 
ly studied in OME. 


PATIENTS AND METHODS 


One hundred two patients, aged 1 to 23 
years (mean age, 4.9 years) with docu- 
mented persistent OME unresponsive to 
antimicrobial therapy were enrolled after 
obtaining informed consent. All patients 
had tympanostomy tubes inserted at which 
time MEEs were collected. Unilateral effu- 
sions were collected from 25 patients and 
bilateral effusions were collected from the 
remaining 17 patients. These samples were 
classified visually as serous, mucoid, or 
purulent; cultured immediately for aerobic 
bacteria; and a subset was submitted for 
complete cell count by Coulter Counter and 
differential. The remaining fluid (50 to 200 
mL) was spun to remove cellular debris 
and then frozen at —70°C until assayed for 
histamine, NCF-A, and/or 13,14-dihydro- 









*Histamine is measured in nanograms per milliliter; PG metabolite indicates 13,14-dihydro- 15-keto- 
prostaglandin Fo, (measured in picograms per milliliter); and NCF-A, neutrophil chemotactic factor of 
anaphylaxis (percent of positive control). 
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"Mean + SEM. 
tHistamine is measured in nanograms per milliliter; PG metabolite indicates 13, 14-dihydro-15-keto- 
prostaglandin F5, (measured in picograms per milliliter); NCF-A, neutrophil chemotactic factor of anaphylaxis 
(percent of positive control). 


Table 2.—Comparison of Middle Ear Effusion and Plasma Mediator Concentrations 


Mediator Subjects Effusion * Plasma * P Value 
Histaminet 2 39 + 13 0.5 + 0.1 <.005 


9 
PG metabolite 35 462 + 179 285 + 127 >.05 
NCF-A 24 264 + 57 47+5 <.001 


Fig 1.—Mean (cross-hatched bars) and medi- 
an (open bars) histamine concentrations 
(nanograms per milliliter) of mucoid, purulent, 
and serous middle ear effusions. Histamine 
concentration of mucoid effusions significantly 
higher than that of other two groups (P « .05, 


Student's f test). 
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Fig 2.—Scattergram of neutrophil chemotactic factor of anaphylaxis (NCF-A) activity in middle 
ear effusion (MEE) and simultaneously obtained plasma. 


15-keto-PGF,, (PG metabolite). While 
under anesthesia, blood was obtained from 
22 of these patients for determination of 
corresponding plasma mediator levels. 
Histamine was assayed using the radioiso- 
topic enzymatic method described by Dyer 
et al? Pretreatment of MEE with diamine 
oxidase (26.5 mg/mL) resulted in an aver- 
age 90.7% + 6.6% reduction in assayed his- 
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tamine concentration, confirming the reac- 
tion substrate to be histamine. Neutrophil 
chemotactic factor of anaphylaxis was 
assayed by modified Boyden chamber* and 
PG metabolite by radioimmunoassay.’ The 
results for histamine, PG metabolite, and 
NCF-A were expressed as nanograms per 
milliliter, picograms per milliliter, and a 
percentage of positive control, respective- 
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ly. Data are presented as mean + SEM 
unless otherwise stated, and were analyzed 
using Student's t test. 


RESULTS 


The ranges and mean and median 
values for MEE mediator concentra- 
tions are listed in Table 1. In the 
group of subjects with bilateral 
MEEs, a significant (P < .01) positive - 
correlation (r = .95) between the con- 
centrations of the pair-matched right 
and left MEEs was observed only for 
histamine (n = 16) and PG metabolite 
(n = 7). 

Plasma mediator concentrations 
ranged from 0 to 2.9 ng/mL (normal, 
29 ng/mL) for histamine, 1.4 to 4363 
pg/mL (normal, 35 pg/mL) for PG 
metabolite, and 3% to 84% (normal, 
24%) for NCF-A. Mean values were 
uniformly higher in MEE when com- 
pared with plasma (Table 2), but sta- 
tistically significant differences were 
observed only for histamine and NCF- 
A. A positive correlation between 
plasma and MEE concentrations was 
not observed for any of the media- 
tors. 

Sixty-two percent of the recovered 
effusions were classified as mucoid, 
29% as serous, and 9% as purulent. 
The mean histamine content of 
mucoid effusions (43.2 + 56.9 ng/mL) 
was significantly higher (P < .05) 
than that of purulent (22.5 + 10.5 ng/ 
mL) and serous (17.9 + 16.8 ng/mL) 
effusions (Fig 1). The same, however, 
was not true for the other two media- 
tors. 

Pathogenic organisms (Haemophi- 
lus influenzae [n = T], Streptococcus 
pneumoniae [n = 4], Branhamella ca- 
tarrhalis [n = 6, and Staphylococcus 
epidermidis [n 2 11] were isolated 
from 21% of the MEE, while 79% 
either yielded nonpathogenic bacte- 
ria, were negative for aerobic bacteri- 
al species, or were not cultured (13% ). 
Even though the mean mediator val- 
ues for MEE with pathogenic isolates 
were not significantly different from 
those with nonpathogenic isolates or 
no growth, higher values (mean, medi- 
an) for histamine were observed in ef- 
fusions positive for H influenzae 
(65 + 24, 53 ng/mL) when compared 
with those with S pnewmoniae (22.5 + 
5, 23.0 ng/mL) or B catarrhalis (81 + 
17, 21 ng/mL) isolates. Small num- 
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bers, however precluded statistical 
analysis. 

There were no significant differ- 
ences in aistzmine, NCF-A, or PG 
metabolite concentrations of effu- 
sions: (1) from males vs females; (2) 
from white vs nonwhite subjects; (3) 
from different age groups; (4) from 
right vs left s:des; (5) from different 
seasons of the year; and (6) with dif- 
ferent corcentrations of hemoglobin 
and cellular profiles. Likewise, no sig- 
nificant eorre-ations were observed 
between the MEE concentrations of 
NCF-A vs histamine, NCF-A vs PG 
metabolite, and histamine vs PG 
metabolite. 


COMMENT 


The results of this study decument 
that high concentrations of hista- 
mine, PG metabolite, and NCF-A are 
present in MEE of children with per- 
sistent OME. Both histamine and 
NCF-A levels in MEE were signifi- 
cantly higher than ir corresponding 
plasma. While the histamine concen- 
trations in these effusions are much 
lower than these reported previously,‘ 
this is mest likely due to the greater 
sensitivity aad speeificity of the 
radioisotepic assay used in this 
study. . 

These data suggest that MEE medi- 
ators result from lecal production 
within the m ddle ear cavity rather 
than plasma transudation. Previous 
investigators have suggested that 


1. Bernstein JM: Biological mediators of 
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Otol Rhinol_Laryxgol 1976;8(suppl 25):90-96. 
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NCF-A is a specific marker for mast 
cell degranulation. Various provoca- 
tion tests using both immunologic and 
nonimmunologic stimuli have docu- 
mented a rise in peripheral blood 
NCF-A that parallels increases =n oth- 
er mast cell mediators such as hista- 
mine.’ A mast cell source for these 
mediators is also supported by the 
observation that mast cells are 
present in the lamina propria of the 
middle ear lining.* Moreover, 3erger 
and colleagues’? reported markedly 
increased (twofold) numbers of mid- 
dle ear mast cells in individuals with 
chronic inflammatory middle ear dis- 
ease when compared with those with 
acute inflammation or normal middle 
ear linings. 

Bacteria capable of decarboxylating 
histidine to form histamine are a sec- 
ond potential source of the measured 
histamine. Specifically, H inflwenzae 
has been reported to generate" and 
facilitate the allergic release of phar- 
macologic mediators." Our data sup- 
port this mechanism in that hista- 
mine concentrations were greatest in 
those effusions from which H influen- 
zae was cultured. 

Prostaglandin metabolite is Zormed 
by degradation of PGF,,, which is a 
potent inflammatory mediator’ and 
that is reportedly synthesized by 
respiratory macrophages" and epithe- 
lial cells." 

We were unable to correlate concen- 
trations of one mediator with those of 
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other mediators in the same samples. 
This lack of correlation may be a 
result of the duration of the inflam- 
matory process in our subjects with 
persistent OME. The half-life of the 
mediators/metabolites may be differ- 
ent, thereby altering their relative 
concentrations. Another potential ex- 
planation for this finding is that his- 
tamine may be elaborated by mecha- 
nisms other than those responsible 
for the production of NCF-A or PG 
metabolite, for example, bacterial 
production. 

The detection of high concentra- 
tions of inflammatory mediators in 
MEE should stimulate research 
designed to investigate their source(s) 
and signifieance in OME. Further 
studies need to be conducted to evalu- 
ate the role of the middle ear mast cell 
as a potential souree of inflammatory 
mediators. Nonetheless, the high con- 
centrations of these mediators in 
MEE and their potential for inducing 
or sustaining the inflammatory pro- 
cess support a role in the pathogenesis 
of OME. 
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An Objective Method for 
Evaluation of the Patulous Eustachian 
Tube by Using the Middle Ear Analyzer 


Yehuda Finkelstein, MD; Yoav P. Talmi, MD; Yehudit Rubel; Yuval Zohar, MD 


e Patulous eustachian tube is more 
common than is usually presumed. The 
symptoms of this condition can paradoxi- 
cally simulate an obstruction of the eusta- 
chian tube. The characteristic eardrum 
movements synchronized with breathing 
can be overlooked or be absent altogeth- 
er and, therefore, the diagnosis in many 
cases is missed. We suggest using the 
middle ear analyzer for diagnosis and 
objective evaluation of the patent eusta- 
chian tube by adjusting it as for acoustic 
reflex testing. Our method is more sensi- 
tive than the more common method of 
tympanometry. Information is supplied for 
the patient's evaluation before and after 
treatment. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1134-1138) 


he eustachian tube is normally 

closed and it is open temporarily, 
generally, during the act of swallow- 
ing. The tube is patulous when it 
remains open, and free passage of air 
and sound occur between the naso- 
pharynx and the middle ear. Patulous 
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eustachian tube is more common than 
is usually assumed. The symptoms 
of this condition paradoxically simu- 
late an obstruction of the eustachian 
tube, therefore, the diagnosis may be 
missed. When a patient is evaluated 
his main complaints are generally as 
follows: roaring or blowing sound in 
the ear, synchronous with his breath- 
ing; a sensation that the ear is 
"stopped up" and a feeling of pressure 
in the ear; and he hears his voice and 
respiration (tympanophonia) and 
sometimes also a hollow sound resem- 
bling an echo (autophony). Not infre- 
quently a forceful, sharp sniff 
through the nose, an upper respirato- 
ry tract infection, and change of posi- 
tion will temporarily alleviate these 
symptoms. 

From the first description of the 
abnormally open eustachian tube by 
Jago? in 1870, the traditionally sug- 
gested methods for clinical diagnosis 
are otoscopy and use of the ausculta- 
tion tube. When the eardrum is intact 
the diagnosis can be confirmed objec- 
tively by tympanometry. 

On otoscopic examination (Fig 1, A) 
one may see the in and out movement 
of the eardrum synchronized with 
nasal respiration.* These excursions 
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are easily observed when the eardrum 
is otrophic. It is not usually seen in 
the normal eardrum.' The patient can . 
be asked to perform a sort of reverse 
Valsalva maneuver followed by imme- 
diate inward movement of the ear- 
drum. 

By employing the auscultation tube 
(Fig 1, B): 

1. The nasal sounds “M” and “N” or 
“ng” may be heard by the examiner 
through the auscultation tube at- 
tached to the patient's ear.‘ 

2. An unusually loud sound may 
also be heard at the time of inflation 
of the eustachian tube. The sound is 
considerably louder and of a some- 
what different pitch from that 
encountered on inflation of a normal 
tube.'? 

3. Occasionally the examiner can 
hear the sound of the patient's 
breathing.? It can be stopped natural- 
ly by the patient either by holding his 
breath or by breathing exclusively 
through the mouth. 

4. Perlman's* method for quantita- 
tive measuring of the patency of the 
eustachian tube (Fig 2, A). A mercu- 
ry-type sphygmomanometer is con- 
nected to one of the patient's nostrils 
by rubber tubing and a nasal tip. This 
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(Forced) Nasal Respiration 
[Reversed Valsalva Maneuver] 





Nasal Sounds: M, N, NG 
Autoinflation of 
Eustachian Tubes 


(Forced) Nasal Respiration 


Fig 1.—Patulous eustachian tube diagnosis. A, Otoscopic examination. B, By employing 


auscultation tube. 





Fig 2.—Quantitative testings of patency of eustachian tube. A, Perlman's method, B, Politzer's 
method. 


is held firmly in one nostril by the 
patient and the other nostril is oc- 
cluded with a finger. The examiner 
listens with an auscultation tube 
while watching the mercury gauge. 
The patient then performs a Valsalva 
maneuver. As the eustachian tube is 
opened, a low pitched “lub” is heard 
by the examiner. A minimal pressure 
of 20 mm Hg is required for opening a 
normal eustachian tube. In the abnor- 
mally patent eustachian tube, the 
pressure needed varies from 2 to 12 
mm Hg. 

5. Politzer’s’ method for checking 
the patency of the eustachian tube 
(Fig 2, B) is by looking for outward 
displacement of the tympanic mem- 
brane by one examiner, while the sec- 
ond examiner watches the mercury- 
type sphygmomanometer attached to 
the patient's nose when performing 
the Valsalva maneuver. 
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6. Recently, a new system of auto- 
inflation of the middle ear was 
described by Chan et al* The new 
system is based on a modified Valsal- 
va technique consisting of an anesthe- 
sia mask and a flowmeter. We think 
that this method could be useful for 
quantitative measuring of the patency 
of the patulous eustachian tube. 

Metz? suggested use of this imped- 
ance bridge to test the influence of the 
patulous tube on the acoustic imped- 
ance of the ear. Bluestone's? method 
is to obtain the first tympanogram 
while the patient is breathing normal- 
ly through his nose and a second 
tympanogram is obtained while the 
patient holds his breath. Fluctuations 
of the tympanometric trace that coin- 
cide with breathing confirm the diag- 
nosis of the patulous tube. The fluctu- 
ations can be exaggerated by asking 
the patient to occlude one nostril 
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while the mouth is closed during 
forced inspiration and expiration. 

Our observations were that the 
tympanometric method is not sensi- 
tive enough and it could therefore fail 
to prove the existence of a patulous 
eustachian tube. Our aim was to use 
the impedance bridge in a more prom- 
ising manner. The tympanometry 
examines the mobility of the eardrum 
when subjected to varying degrees of 
stress by varying the pressure within 
the ear canal from negative to positive 
or from positive to negative levels. We 
propose that for our purpose these 
pressure variations are nonbeneficial 
and even disrupt the recording of the 
influence of the air stream through 
the eustachian tube into the middle 
ear on the eardrum. Thus, by using 
the acoustic reflex testing method, we 
can examine the eardrum compliance 
in the presence of a fixed preset pres- 
sure in the external ear canal that 
must be identical to the pressure in 
the middle ear. 

Our test, condueted while the pres- 
sure on both sides of the eardrum is 
practically identical, obtains the 
greatest response of compliance 
changing of the eardrum in cases of 
patulous eustachian tube. The imped- 
ance bridge, because of the relatively 
small decrease in the mobility within 
the middle ear system caused by the 
acoustic reflex, is more sensitively 
adjusted. 


PATIENTS AND METHODS 


Four patients with suspected patulous 
eustachian tube and a control group of 30 
patients with normal ears participated in 
the study. 

The profile of the patients suspected to 
have a patulous eustachian tube is pre- 
sented in the Table. The group consisted of 
twe women and two men with a mean age 
of 39 years. Patients 1 and 2 had their 
complaints related to the abnormally 
patent eustachian tube immediately fol- 
lowing an episode of acute otitis media a 
few months before, and with significant 
relief later. Patient 1 had acute otitis 
media following scuba diving barotrauma 
and patient 2 had acute otitis media and 
sinusitis. 

Patient 3 has suffered many years of 
tympanophonia on the side of the open 
tube when speaking. She is not greatly 
disturbed by it and she was examined for 
another reason. Patient 4 had no com- 
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Fig 3.— Control panel. A, Hearing level dial; B, 
manual pressure knob; C, record pushbutton 
(right side); and D, timed stimulus pushbutton 
(left side). 
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Fig 4.— Testing patulous eustachian tube by 
middle ear analyzer. Tympanometry on left 
and acoustic reflex mode on right. Patient 2. 
A, Normal nasal breathing; B, forced nasal 
breathing; and C, more forceful nasal breath- 
ing. 


Fig 5.—Patient 3 tested by tympanometry on 
left and acoustic reflex mode on right. A, 
Patient holds his breath; B, normal; and C, 
forced nasal breathing. 
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Patulous Tube Patient's Profile and Complaints 


Onset of 
Symptoms 
Known Following Fullness 
Associated Childhood Acoustic in Ear or 
Patient No./ Ear Pathologic Middle Ear Otitis Tympano- “Stopped 
Age, y/Sex Involved Condition Disease Media phonia up" Ear 


1/23/M Right No No Yes No Mild 
2/49/M Left No Yes Yes Yes Yes 
No No 


3/35/F Right No 

4/48/F Left Right-sided 
chronic 
otitis media 


Mild No 


Yes No No No 





plaints and the patulous tube was found 
during his examination because of chronic 
otitis media in the contralateral ear. The 
mean age of the control group of patients 
was 36 years. It consisted of 15 women and 
15 men. All the patients have been evalu- 
ated by a complete ear, nose, and throat 
examination. During microscopic otoscopy 
each patient was asked to forcefully breath 
through his nose and eardrum mobility 
was observed. Nasendoscopy of the eusta- 
chian tube orifices and the velopharyngeal 
valve was performed using the flexible 
endoscope (Olympus Endonasal Fiber- 
scope-2 type B). 

For further measurements we used the 
middle ear analyzer (Grason Stadler, 
1723). Tympanometric measurements were 
performed while the patient: (1) held his 
breath, (2) breathed normally through his 
nose and, (3) breathed forcefully through 
his nose. The tympanograms were per- 
formed in the “normal pressure range,” ie, 
varying the pressure in the external ear 
canal from —300 to +200 mm H;O and a 
recording speed of 50 mm H,O/s. The 
acoustic reflex mode record's speed is 5 
mm/s and total recording time is 12 s. 

The middle ear analyzer was then 
adjusted as for acoustic reflex testing. The 
hearing level dial (Fig 3, A) was set to off 
because no stimulus is needed. The pres- 
sure level in the external ear canal is 
preset at the value where peak mobility 
occurred during the tympanogram. In the 
patulous eustachian tube this is usually 
the atmospheric pressure. The pressure is 
selected by setting the manual pressure 
knob (Fig 3, B). The test begins with press- 
ing the record — pushbutton (Fig 3, C) 
continuously or by pressing momentarily 
the timed stimulus pushbutton (Fig 3, D). 
The test is conducted while the patient is 
asked to perform the tasks as during the 
tympanometric measurements. 


RESULTS 


On otoscopic examination of the 
patulous eustachian tube group all the 
eardrums were found to have synchro- 
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nized movements even with ordinary 
breathing. Patients 2 and 4 presented 
their atrophic eardrums with scat- 
tered hyalin deposits. The eardrums 
were found to be normal for patients 1 
and 3. The excursion of the eardrums 
became marked when the patients 
breathed forcefully through their 
nose. On nasendoscopic examination 
all the patients presented with nor- 
mal eustachian tube orifices. Torus 
tubari, levator folds, salpingopharyn- 
geal folds, and Rosenmiiller fossae 
were found to be normal as well. The 
orifices, during swallowing, and the 
torus tubari moved along with the soft 
palate; they are partially closed in 
rest and opened during swallowing 
and classified as type 1 by Zöllner” 
and Jauman et al.” 

During speech and swallowing the 
tubal orifices assumed a triangular 
shape. We did not find a different 
opening shape when the patient said 
"Ka" as reported by Pitman." The 
velopharyngeal valves were all of the 
coronal type’ and were found to be 
normal. 

When testing the patients with the 
middle ear analyzer the following 
results were obtained: in patients 1 
and 2 while breathing normally their 
eardrums moved synchronous with 
their nasal breathing but their tym- 
panograms were normal (Fig 4, A, left 
side). On the other hand, when per- 
forming the acoustic reflex mode clear 
biphasic waves were obtained (Fig 4, 
A, right side). During the patient’s 
forced nasal breathing fluctuations of 
the tympanometric trace could be 
seen (Fig 4, B, left side) and the wave 
amplitude seen on the acoustic reflex 
mode is higher (Fig 4, B, right side). 
When the patient breathed even more 
forcefully the fluctuation and waves 
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Fig 6.— Patient = tested by tympanometry on 
left and acousii- reflex mode on right. A, 
Patient holds hte breath; B, normal; and C, 
forced nasal bre: thing. 


were augmenved (Fig 4, C, left and 
right). 

Patient 3 had a nermal tympano- 
gram when:sh* held her breath (Fig 5, 
A) and no waves on acoustic reflex 
mode (Fig = A, left side) were 
obtained. Daring normal nasal 
breathing a rmotch was found on the 
peak of the t-mpanogram (Fig 5, B, 
left side) ani deep triphasic com- 


.. plexes on the acoustic reflex mode 


(Fig 5, B, rignt side) were noted as 
well. These findings are more promi- 
nent during oreced nasal breathing 
(Fig 5, C rizh and left). 

When holding her breath patient 4 
had a normz tympanometric trace 
and no wae on the acoustic reflex 
mode were found (Fig 6, A, left and 
right). When the patient breathed 
normally through her nose, a notch on 
the peak of the tympanogram (Fig 5, 
B, left side) and biphasic waves were 
found on the acoustic reflex mode (Fig 
6, B, right side). These findings are 
more marked on forced nasal breath- 
ing (Fig 6 C, left and right). This 
patient has been also tested by wide 
pressure ramge tympanometry, ie 
varying the pressure in the external 
ear canal frora —600 to +400 mm H,O 
and recording at a speed of 12.5 mm 
H,0/s (Fig 7. left side). We see that 
during the negative pressure phase 
(Fig 7, A) ony a part of the upward 
deflection of zhe fluctuations can be 
seen, gradual y increasing when the 
negative pressure in the external ear 
canal dissipa»ed. On the peak of the 
tympanograr, ie, when the pressure 
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Fig 7.—Patient 4 tested by wide pressure tympanometry on left. A, Fluctuations during negative 
pressure phase; B, fluctuation when external ear canal pressure is atmospheric; and C, 
fluctuations during positive phase. On the right, acoustic reflex mode testing. D, Single 
complex. 
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Fig 8.—Normal ears tested by acoustic reflex mode during forced nasal respiration. A, No waves 
are obtained and B, in a very noisy nasal-breathing patient. 


Fig 9.—Objective methods of diagnosis of patulous eustachian tube using middle ear 
analyzer. 
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in the external ear canal is atmo- 
spheric and equal to the pressure in 
the middle ear a deeper fluctuation 
was obtained. In the positive phase 
when in the external ear canal posi- 
tive pressure is present, only slight 
negative deflections of the fluctua- 
tions were obtained (Fig 7, C). Per- 
forming the acoustic reflex mode (Fig 
1, left side) deep triphasic complexes 
were obtained. 

When examining the normal ear 
group, no movement of the eardrum 
was seen even during forced nasal 
breathing. On acoustic reflex mode 
testing during forced nasal breathing 
no waves were found (Fig 8, A) of the 
60 ears tested; in one patient who had 
a very noisy nasal breathing and atro- 
phic eardrums, notched irregular 
complexes were found (Fig 8, B). 


COMMENT 


Objectively, the patulous eusta- 
chian tube can be tested by the middle 
ear analyzer performing either the 
tympanometry or the acoustic reflex 
mode (Fig 9). Our results show that 
during normal nasal breathing, 
although on otoscopic examination 
the eardrum movements are observed, 
the tympanometric test shows only a 
notch on the peak of the tympano- 
gram, if at all, when pressures on both 
sides of the eardrum are equal. Figure 
7 shows how pressure changes in the 
external ear canal decrease and alter 
the fluctuations of the tympano- 
grams. 

We think that the pressure changes 
in the middle ear during nasal breath- 
ing when the eustachian tube is 
abnormally patent lead to two distinct 
phenomena. The fluctuating pressure 
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difference on both sides of the ear- 
drum decreases its compliance, and 
probably the movements of the ear- 
drum inward and outward change the 
acoustic volume of the external ear 
canal resulting in different acoustic 
energy reflection to the microphone 
housed in the transducer assembly. 
During the tympanometry the pres- 
sure in the external ear canal, ie, in 
the outside of the eardrum, varies 
from markedly negative to markedly 
positive pressure that is very differ- 
ent from the pressure in the middle 
ear. These pressure gradients between 
both sides of the eardrum obviously 
decreased the changes of the eardrum 
position and compliance caused in 
these patients. By performing the 
acoustic reflex mode testing we gain 
two advantages. The pressure on both 
sides of the eardrum is equally main- 
tained during the test thus allowing 
us to notice even minimal changes of 
middle ear compliance and eardrum 
position. On the other side, the middle 
ear analyzer is more sensitively 
adjusted because of the relatively 
small decrease in the middle ear 
mobility caused by the acoustic reflex. 
The notched irregular waves obtained 
in the patient with normal ears (Fig 8, 
B) can be explained by the marked 
noise of his nasal breathing interfer- 
ing with the acoustic reflection to the 
microphone in the transducer assem- 
bly. 

Our testing method allows record- 
ings of different complexes character- 
istic of the individual patient. We 
think that this qualitative informa- 
tion needs further investigation. In 
the future performance of quantita- 
tive tests of the patency of the eusta- 
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chian tube as proposed by Perlman,‘ 
Politzer’ or Chan et al,’ simultaneous- 
ly with our qualitative tests, more 
information will be obtained. More 
precise evaluation before and after 
treatment of these patients is now 
possible. Two of our patients initiated 
their symptoms following a single epi- 
sode of acute otitis media. On our 
nasendoscopic examination we did not 
find any adhesive bands running from 
the posterior border of the torus 
tubarius across the fossa of Rosen- 
müller as reported by Pitman.’ Our 
patients had not undergone adenoi- 
dectomy that was implicated by 
Shambaugh" as a possible cause. No 
abnormal shape of the tubal opening 
was found and we cannot confirm 
Pitman's? observations. We suggest 
that the pathologic mechanism is 
located in the lateral part of the 
eustachian tube, probably where the 
tensor tympani is inserted and not in 
the pharyngeal orifice. Our patients 
suffer from minimal symptoms and 
not one of them wants or needs treat- 
ment. 


CONCLUSION 


We presented a practical and sensi- * 
tive method for objective diagnosis, 
qualitative evaluation, and recording 
of the patulous eustachian tube. Our 
method supplies new information 
about eustachian tube patency in 
these patients. We recommend the use 
of acoustic reflex mode testing when- 
ever patulous eustachian tube is sus- 
pected, especially before and after 
treatment of this condition. 
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Three-dimensional Reconstruction of the 
 . Temporal Bone From Histologic Sections 


Takehike Barada, MD; Shigeo Ishii; Niro Tayama, MD 


è To imcrease understanding of the 
stereoscugic anatomy of the temporal 
bone, we have develeped a computer 
system for three-cimensional reconstruc- 
tion of Me temporal bone from human 
histologic sections. The results were sat- 
isfactory ‘or reconstructing details of 
complicated temporal bone structures. 
This system © equipped with such func- 
tions tha’ it is pessible to observe the 
reconstructed stmictures from an arbi- 
trary direciicn, amd to investigate their 
internal aspects by cutting and drilling. 
Three-dimensienai reconstruction by this 
method is ussul sot only in understand- 
img the f:/iamental anatomy and stereo- 
scopic refa-iorship of various parts of the 
temporalb5ons bu: alsoinsimulating tem- 
peral beme surgery en reconstructed 
three-dimensicnal images. 

(Arch Dtotaryngol dead Neck Surg 
1988;114 11329-17142) 


er w= observe temporal bone 
sections, stereoscopic struc- 
tures are usually reconstructed in our 
imagination »y superpesing the find- 
ings of each of the seetions. When the 
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sections are cut horizontally, anatomy 
in the vertical plane is understood in 
this way. 

Recently, one of us (H.LT.) has 
developed a computer system for 
three-dimensional reconstruction.’ 
We describe application of the system 
to human temporal bone secticns and 
the resultant three-dimensional re- 
construction of various parts of the 
temporal bone. This has made possi- 
ble direct visual understanding of the 
stereoscopic relationship instead of 
superposing information from each of 
the sections in our imagination. 


MATERIAL AND METHOD 


The material is a set of 55 horizontal 
sections of a human right temporal bone, 
each 200 um apart, which showed normal 


anatomy. The sections were photographed 
and enlarged in prints, all in the same 
condition. Each of the prints was traced 
and converted to black-and-white pictures 
of various parts of the temporal bone. 
Points of reference for reconstruction were 
determined by superimposing two succes- 
sive pictures and marking the same points 
on each picture. 

The pictures were then processed by a 
computer system for three-dimensional re- 
construction. Figure 1 shows the block dia- 
gram of the system. The pictures are placed 
into an image frame memory by a video 
camera, and data are then sent to a super- 
minicomputer (VA X-11/780) that builds up 
three-dimensional images. The  recon- 
structed structures are observation on a TV 
monitor. This system is equipped with such 
various functions as observation of the re- 
constructed structures from an arbitrary 
direction, reversal from substance to space 


Video Camera 


Image Frame Memory 


Computer System 
(VAX-11/780) 


Video Monitor 


Display Terminal 





Fig 1.—Block diagram of three-dimensional computer reconstruction system. 
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Fig 2. — Computer reconstruction (left) and drawing (right) of human right temporal bone as viewed from lateral, posterior, 
and superior directions. EAC indicates external auditory canal; M, malleus; MF, mandibular fossa; and TTM, semicanal for 
tensor tympani muscle. 








Fig 3. — Drilling of lateral aspect of the bone in Fig 2 discloses tympanic cavity and ossicles. CC indicates carotid canal; H, 
hypotympanum; |, incus; and M, malleus (top portion not reconstructed). 











Fig 4.—Further drilling of Fig 3 shows osseous labyrinth and internal auditory canal (IAC). C indicates cochlea; LSC, lateral 
semicircular canal; PSC, posterior semicircular canal; and SSC, superior semicircular canal (top portion not recon- 
structed). 
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Fic -.— Computer reconstruction of osseous labyrinth as viewed from latera , posterior, and superior directions. C indicates 
cosiilea; CA, cochlear aqueduct; LSC, lateral semicircular canal; PSC, posterior semicircular canal; SSC, superior 
semecircular canal (top portion not reconstructed); V, vestibule; and VA, vestibular aqueduct. 





Fg € — Computer reconstruction of ossicles, muscles of the ossicles, tympanic annulus (TA), and carotid canal (CC) as 
viewed from lateral, posterior, and superior directions. | indicates incus; M, maleus (top portion not reconstructed); S, stapes; 
SM. stapedius muscle; and TTM, tensor tympani muscle. 





Fig 7.— Computer reconstruction of osseous labyrinth, ossicles, muscles, neves, annulus (TA), and carotid canal (CC) as 
viewes from lateral, posterior, and superior directions. CT indicates chorda tympani nerve; FN, facial nerve; GPN, greater 
supericial petrosal nerve; |, incus; LPN, lesser superficial petrosal nerves; LSC, lateral semicircular canal; M, malleus; PSC, 
postesior semicircular canal; SM, stapedius muscle; SSC, superior semicircular canal; TN, tympanic nerve; TTM, tensor 
tmi muscle; VA, vestibular aqueduct; and VIII, eighth cranial nerve. 
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and vice versa, cutting at any desired 
plane, and drilling of any desired portion. 


RESULTS 


Various parts of the temporal bone 
and combinations of them were recon- 
structed and observed on the TV mon- 
itor. The following are some of the 
results. 

Figure 2 shows reconstructed bony 
tissue of the temporal bone as viewed 
from the lateral, posterior, and supe- 
rior directions. The external auditory 
canal and mandibular fossa can be 
identified along with the top portion 
of the tympanic cavity and ossicles. 
Computer drilling of the lateral 
aspect of the bone results in the view 
shown in Fig 3, which discloses tym- 
panic cavity and ossicles. Further 
drilling with reversal from space to 
substance and vice versa reveals the 
osseous labyrinth and internal audito- 
ry canal as seen in Fig 4. 

Figure 5 shows reconstruction of 
the osseous labyrinth as viewed from 
the lateral, posterior, and superior 
directions. The cochlea, vestibule, and 
semicircular canals can be identified. 
Figure 6 shows reconstruction of the 
ossicles and muscles of the ossicles, 
the tympanic annulus, and the carotid 
canal as viewed from the lateral, pos- 
terior, and superior directions. The 
spatial relationship among these 
structures can easily be recognized in 
three-dimensional representation. 
Figure 7 shows reconstruction of the 
compound structures consisting of the 
osseous labyrinth, ossicles, muscles, 
nerves, annulus, and carotid canal as 
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viewed from the lateral, posterior, 
and superior directions. Changing the 
direction of the viewpoint makes un- 
derstanding of the complicated rela- 
tionship of these structures easier. 


COMMENT 


Recent advances in computer 
graphics technology have made possi- 
ble arbitrary imaging of three-dimen- 
sional structures. This three-dimen- 
sional reconstruction has also been 
introduced into various fields of medi- 
cine, and the technique is being 
applied to treatment as well as diag- 
nosis.’ 

In the field of otology, three-dimen- 
sional computer graphics of the eusta- 
chian tube are described,** and recon- 
struction of the temporal bone from 
serial computed tomographic (CT) 
scans has also been attempted. How- 
ever, both techniques represent only a 
part of the temporal bone, and three- 
dimensional reconstruction of the 
whole temporal bone block as shown 
in this article has not yet been re- 
ported. 

The computer reconstruction sys- 
tem introduced in this article has been 
applied to reconstruction of the skull 
and intracranial blood vessels from 
serial CT scans and angiograms.? At 
first we tried to reconstruct the tem- 
poral bone from CT scans, but three- 
dimensional images obtained in this 
way did not allow close observation of 
the details. This ;led us to attempt 
reconstruction of the temporal bone 
from histologic sections. 

The characteristic of this computer 


References 


3. Siegel MI, Todhunter JS, Doyle WJ, et al: 
Computer reconstruction of eustachian tube 
anatomy. Ann Otol Rhinol Laryngol 1983;92 
(suppl 107):10. 

4. Mori K, Naito Y, Hirono Y, et al: Three- 
dimensional computer graphics of the tuba audi- 
tiva. J Otolaryngol Jpn 1987,90: 136-7140. 


Arch Otolaryngol Head Neck Surg— Vol 114, Oct 1988 


reconstruction system is that it is 
equipped with multiple functions such 
as cutting and drilling of the recon- 
structed structures as well as observa- 
tion from an arbitrary direction. 
Thus, the reconstructed structures 
can be observed from various direc- 
tions, and observation of their inter- 
nal aspects also becomes possible. 
This makes it possible not only to 
understand the fundamental anatomy 
and stereoscopic relationship of vari- 
ous parts of the temporal bone, but 
also to simulate temporal bone sur- 
gery on reconstructed three-dimen- 
sional images. 

A few points should be noted, how- 
ever, to make this system more useful 
for wide clinical applications. First, 
input of information from histologic 
sections is time-consuming in con- 
trast to direct input from CT scans, 
since the desired parts of the sections 
must be converted to black-and-white 
pictures. The second point is techni- 
cal. Input by color discrimination and 
color display will increase the capabil- 
ity of the system. Also, an increase in 
the number of sections for input on 
the one hand, and in voxels of the 
computer system on the other hand, 
will result in clearer representation of 
the details. The third point, which is 
the most important, concerns the 
points of reference for superimposing 
the sections. In this study, the mode of 
setting the reference points was not 
strictly exact, but the results did not 
show any disadvantage. Development 
of a new method to determine exact 
reference points is expected. 
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Surgical Anatomy of the 


Anterior Epitympanic Space 


Tomoyuki Eostino, MD 


e The structure of the anterior epitym- 
panic space-wes examined in 16 temporal 
bones. The spece showed three different 
structura! types. In all three types the 
posterior boundary of the space was 
marked bw s bony plate jutting downward 
and covered by a mucous membrane. No 
anterior boundary was found in type A 
(19%), the space being continuous to a 
widened eustachian tube orifice. In type B 
(31%), the spaee was anteriorly bounded 
by a mucosal fold that continued to the 
tenscr tympani fold. In type C (50%), the 
space assumed the shape of a bulge 
extending inte the bomy structure and 
sealed at the mottom by the tensor fold. 
The ear surgeoa is advised to be familiar 
with the structure of the anterior epitym- 
panic space 5etore intervening te remove 
cholesteatome or create an anterior venti- 
lation route. 

(Arch Otelamyngol Head Neck Surg 
1988;114:1 43-1145) 


he anterior epitympanic space, 

the space in front of the malleus 
head, has mereasingly attracted the 
interest cf ear surgeons because of its 
proximity o surrounding important 
structures and its frequent involve- 
ment by ehsiesteatoma.'* Further- 
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more, the bony structure and mucosal 
fold of this space is closely related to 
the ventilation and drainage of the 
epitympanum and mastoid. 

The bony structure of this space 
was studied by Wigand and Trillsch? 
who adopted the term sinus epitym- 
pani. In working with nondecalcified 
temporal bone, they? removed all the 
mucosal structure and subtle bony 
partitions. Using decalcified bone, I 
pointed out the presence of a thin 
bony plate extending from the ceiling 


of the anterior attic wall just in front 
of the malleus head.* Sheehy? coined 
the term cog to refer to this same 
structure. Taking this bony plate as 
the posterior boundary and the tensor 
tympani fold as the inferior boundary 
we essentially define the location of 
the anterior epitympanic space. 

This study attempts to clarify the 
structure of the anterior part of epi- 
tympanum by examination of tempo- 
ral bone dissections still preserving 
soft tissues. 


Fig 1.—Anterior epitympanic space, structural type A. Anterior (left) and posterior view (right) of 
right temporal bone from vertical cut through the umbo. No well defined anterior and inferior 
boundaries visible, with space being continuous to a widened tubal orifice. Poorly developed 
tensor tympani fold seen (arrow). C indicates cochleariform process; F, facial nerve; S, stapes; V, 
vestibule; and asterisk, anterior attic bony plate. 
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Fig 2.— Schematic representations of anterior 
epitympanic spaces for types A, B, and C. All 
views are of right ear from the medial side. 
Asterisk indicates anterior bony plate with 
mucosal membrane down to malleus (M); C, 
cochleariform process; F, tensor tympani fold; 
L, anterior mallear ligament; and T, eustachian 
tube. 


MATERIALS AND METHODS 


Sixteen adult temporal bones without 
ear diseases were examined. Twelve were 
the same bones used in a previous study.* 
After fixation in 40% formaldehyde solu- 
tion, the bones were decalcified in 5% 
trichloracetic acid. The bones were then 
cut vertically at various planes using a 
knife. The cut surfaces were observed 
under a stereomicroscope and photo- 
graphed with a 35-mm camera. 


RESULTS 


Three different structural types 
were observed for the anterior part of 
the epitympanum. In all types, the 
thin bony plate or cog marked the 
posterior boundary of the cavity. 
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Fig 3.—Anterior epitympanic space (left), structural type B. Same view as Fig 1, space bordered 
anteriorly by mucous fold (arrow) continuous to cochleariform process (C), and posteriorly (right) 
by attic bony plate (asterisk) and malleus head (M). F indicates facial nerve; S, stapes; and V, 


vestibule. 


i » M . 
- E PE ie ! 
à ] bmi > 
A F ! : "Ri Na i 
LA ` ! r : "MK >] | 
| ae  . en ast 
PL OH 4^ "M eS. » a - $ 





D 
Ls 


Fig 4.—Anterior epitympanic space (left), structural type C. Similar vertical view as Figs 1 and 3, 
but slightly more anterior cut was made through promontory (P). Definite bulge seen entirely 
enclosed in surrounding bony structure except for narrow opening at bottom, sealed off by tensor 
tympani fold. S indicates saccular macula; F, facial nerve; and C, cochleariform process. Right, 


Posterior view. 


Stretching between the horizontal 
portion of the fallopian canal medially 
and the scutum laterally, this plate 
jutted down just in front of the malle- 
us head and above the cochleariform 
process. From the plate a thin muco- 
sal fold further extended down to the 
neck region of the malleus or to the 
cochleariform process. 

In structural type A, the anterior 
epitympanic space gradually sloped 
down from the plate to the tympanic 
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orifice of the eustachian tube. There 
was no boundary membrane between 
the space and the eustachian tube (Fig 
1). The tensor tympani fold was poorly 
developed and made a thick, narrow 
shelf close to the cochleariform pro- 
cess (Fig 2, A). 

In structural type B, an enlarged 
tympanic orifice and the anterior part 
of the epitympanum were separated 
by a mucosal fold that extended 
between the semicanal for the tensor 
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tympani muscle to the lateral wall of 
the tubar orice (Fig 3). This mucosal 
fold was continuous to the tensor tym- 
pani fold. Compared with type A, the 
anterior part of the attic was enlarged 
anc distinct “rom the eustachian tube 
(Fig 2, B). 

In structaral type C, the anterior 
part of the epitympanie space ap- 
peared as a bulge distinct from the 
eustachian tabe. The tensor tympani 
fold completely sealed the bottom of 
this spaee, separating it from the 
eustachian tube (Fig 4). In such a 
situation, the epitympanic space is 
ventilated ^om behind the tensor 
tympani mescle tendon. In some 
instances there was a small hole 
in the tenser tympani fold, which 
served for wentilatien of the space 
(Fig 2, C). 

The anterier epitympanic bulge dis- 
played a varity of shapes. Sometimes 
it was round with a smooth wall and 
sometimes i- appeared as an elongated 
space havinz an irregular wall. None 
of the bulges however, were connected 
to the surrounding air cells. 

Among the 16 temporal bones 
examined, tt three structural types 
occurred as follows. Type A, three 
ears (19%); -ype B, five ears (31%); 
type C, eight ears (50%). Of the tem- 
poral bones 2xamined, two of them 
showed rather poor pneumatization, 
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Esephagectomy 


both of which displayed structural 
type C. 


COMMENT 


Various names have been given to 
the anterior epitympanic space. This 
portion was reported as a well-defined 
space by Wigand and Trillsch? and 
named sinus epitympani. Although he 
did not regard it as a distinct struc- 
ture, Proctor recognized a wide space 
in front of the malleus head and used 
the terms anterior malleolar space or 
anterior compartment of the attic. 
Such designations as anterior epitym- 
panic cell? anterior epitympanic 
recess and supratubal recess! have 
also been used in the recent litera- 
ture. 

Of the three structural types, type C 
and occasional specimens of type B 
were clearly recognized as a well- 
defined compartment distinguishable 
from the eustachian tube. Wigand and 
Trillsch? reported the sinus epitym- 
pani as occurring in 59% of their 
specimens (13 of the 22 bones). That 
number is slightly more than the 50% 
occurrence of type C in this study. In 
structural type A, no such compart- 
ment is discernible. 

The tensor tympani fold is an im- 
portant constituent of the anteri- 
or epitympanic space. Wigand and 
Trillsch? mentioned that the sinus epi- 
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tympani might be hidden by a curtain 
of mucosal folds, but they did not 
designate these folds by any special 
name. According to Proctor,5 the ten- 
sor tympani fold ts often seen stretch- 
ing between the cochleariform pro- 
cess, the semicanal for the tensor 
tympani muscle, and the anterior 
malleolar ligament. In such cases, he 
used the term anterior malleolar 
space to designate the anterior epi- 
tympanic space. Such cases corre- 
spond to structural type C of this 
study. In structural type A, the devel- 
opment of the tensor fold is poor and 
in such cases Proctor® used the term 
supratubal space. 

Structural type C tended to occur in 
sclerotic bone. As most cholesteatoma 
cases show poor development of air 
cells, occurrence in type C can be 
thought to be high. To make an ante- 
rior route of ventilation in the attic, it 
is necessary to remove both the ante- 
rior attic bony plate as well as the 
tensor tympani fold. In structural 
type À, on the other hand, removal of 
the bony plate alone is usually enough 
to make a route to the vide eustachian 
tube. Surgeons should be aware of the 
structural types and surrounding 
structures when approaching this 
space, such as the facial nerve and 
genu medially, the tegmen plate supe- 
riorly, or the chorda tympani lateral- 


ly. 


ear spaces and their surzical significance. 
J Laryngol Otol 1964;7&631-648. 

7. Schuknecht HF, Gulya AJ: The anterior 
epitympanic recess, in Anatomy of the Temporal 
Bone With Surgical Implications. Philadelphia, 
Lea & Febiger, 1986, p 39. 


Charles J. Yeo, MD; Keith D. Lillemoe, MD; Andrew S. Klein, MD; Michael J. Zinner, 
MD (Arch Surg 1988;123:1016-1018) 
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Polycystic (Dysgenetic) Disease 


of the Parotid Glands 


John G. Batsakis, MD; Janet M. Bruner, MD; Mario A. Luna, MD 


@ Polycystic (dysgenetic) disease of 
the parotid glands is a recently described 
developmental disorder of the distal duct 
system of the glands. Apparently limited 
to the parotid glands and to females, 
polycystic disease has a characteristic 
clinical presentation and a distinctive, if 
not pathognomonic, histopathologic ap- 
pearance. Three new cases are added to 
three in the literature to increase aware- 
ness of the entity and reduce misdiagno- 
sis. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1146-1148) 


^o girar: cystic lesions ac- 
count for an estimated 6% of all 
morphologic disturbances of salivary 
tissues.! The great majority are muco- 
celes, lesions that are almost exclu- 
sively of oral and labial minor sali- 
vary gland origin. The other nonneo- 
plastic cysts have a predilection for 
the parotid glands. These include sali- 
vary duct cysts, lymphoepithelial 
cysts, congenital sialectasis, and poly- 
cystic (dysgenetic) disease. 

Polycystic (dysgenetic) disease of 
the parotid glands is the most rare of 
the nonmucocele group of nonneoplas- 
tic cystic lesions. To our knowledge to 
date, only three examples have been 
recorded in the literature,'? and histo- 
morphologic definition of polycystic 
disease of the parotid glands has only 
recently been documented. We pre- 
sent three new cases of this unusual 
clinicopathologic entity to increase 
its recognition by otolaryngologists- 
head and neck surgeons and surgical 
pathologists. 
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PATIENTS AND PATHOLOGIC 
MATERIALS 


The three cases of this report are from 
the personal consultation files of the 
Department of Pathology, The University 
of Texas. M. D. Anderson Hospital Cancer 
Center, Houston. They were accessioned 
over the preceding 2% years. 

The Table presents a synopsis of the 
clinical findings of our patients in compa- 
ny with the three previously reported 
cases. Hematoxylin-eosin-stained sec- 
tions from parotidectomies were reviewed 
from our first two patients (cases 4 and 5 
in the Table). An incisional biopsy speci- 
men was the consultation material from 
the third patient (case 6 in the Table). The 
referring pathologists had considered two 
of the lesions as carcinomas (cases 4 
and 6). 

The microscopic (hematoxylin-eosin- 
stained) appearance of each patient's pa- 
rotid lesions was virtually identical (Figs 1 
through 3). The functional acinar paren- 
chyma of the glands was nearly completely 
replaced by a honeycombed, latticework- 
like cystic change. Inspissated protein- 
aceous secretions, in various stages of 
accretion, resided in the cyst spaces (Fig 4). 
Small clusters of acini and occasional ducts 
appeared as islands in fibrous septae amid 
the variably sized cysts. Except for an 
aggregate of mucinous acini in the biopsy 
specimen from case 6, the acini were serous 





Case/Sex/ 
Age, y 
1/F/6 


Source 
Seifert et al' 





























2/F/65 












Dobson and Ellis? 3/F/23 









Present report 4/F/26 














5/F/16 





6/F/32 
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Polycystic (Dysgenetic) Disease of Parotid Glands 


Unilateral or 
Bilateral 


Bilateral 


Unilateral 


Bilateral 





Bilateral 


Bilateral 


Bilateral 


(Fig 5). In many areas of the lesions, the 
cystic spaces appeared almost devoid of an 
epithelial lining because of the flattened 
and attenuated cells. Elsewhere, more 
cuboidal cells were found and these often 
showed retrogressive hydropic changes 
and a sloughing into the cyst (Fig 6). The 
lesions were devoid of squamous metapla- 
sia or evidence of an acute or chronic 
inflammation. 
COMMENT 


The rarity of polycystic (dysgenetic) 
disease of the parotid glands is uncon- 
tested. Two of the three previously 
reported cases came from the exten- 
sive collection of 5739 cases of distur- 
bances of salivary glands in the Sali- 
vary Glands Register of the Institute 
of Pathology, University of Hamburg 
(West Germany), where the disorder 
represented 0.5% of nonneoplastic 
cystic lesions of salivary glands.’ 

The low incidence of polycystic 
(dysgenetic) disease of the parotid 
glands is likely to be responsible for a 
general unfamiliarity with the histo- 
morphologic appearance of the dis- 
ease. Dobson and Ellis,’ for example, 
relate that the members of the British 
Salivary Gland Tumour Panel, to 
whom they had referred their case, 
were unaware of the existence of the 


Comments 
Sialography showed bilateral cystic 
changes; father had similar 
clinical findings 







9-y history of indolent swelling of 
parotid gland; sialography 

showed multicystic permeation of 
parenchyma 





Fluctuating swelling since 

childhood; sialograms showed 
normal Stensen’s ducts with fine 
punctate mottling 


Fluctuating swelling of R parotid 
gland since age 13 y; recent 
swelling of L gland 
Bilateral parotid swelling since 
18 mo of age 


Bilateral parotid swelling for 6 y 
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disorder. Such unfamiliarity can have 
grave consecuences; two of our three 
cases (cases 1 and 6) were submitted 
for consultat on to us with a diagnosis 
of "peculiar adenoca-cinoma." 

We conterd the light microscopic 
appearance cf polycystic (dysgenetic) 
disease of the parotid glands is dis- 
tinctive. if not pathognomonic, and 
that the clirz:al manifestations of the 
disease hav= a eonsistency that may 
allow for a presumptive diagnosis. 
Polycystic (dysgenetic) disease of the 
parotid zlarcs has the following clini- 
cal features: 1) it has been found only 
in females; =) overt clinical signs are 





=e . =F S^, 





Fig 1.—Polyeys»c (dysgenetic) disease of parotid gland in 26-year old 
woman (case +. Table). Variably sized cysts with inspissated secre- 


usually delayed, even into adulthood; 
(3) there is almost always bilateral 
parotid gland involvement; (4) a histo- 
ry of fluctuating, nontender parotid 
gland swelling for several years is 
antecedent to surgical intervention; 
(5) sialograms show cystic alterations 
with the main parotid duct unin- 
volved; and (6) surgical procedures are 
for diagnosis or cosmesis. 

From the perspective of light 
microscopic appearance, the only 
variable in an otherwise uniformly 
constant morphologic expression is 
the amount of functional acinar 
parenchyma. A lobular configuration 


2 


tions have trans®rmed this labule. Small islands of acini are in stromal 
interstices (hematoxylin-eesin, original magnification X30). 


y- 


at 
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Fig 2.—Honeycemb appearence of parotid gland removed from 16- 
year-olc female subject (case 5, Table) with polycystic (dysgenetic) 
disease (hemat»- ylin-eosin, ariginal magnification X50). 
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Fig 4.—Residual acini in septae lie between cysts lined by flattened 
epithelium. Intracystic contents vary from inspissated secretions to thin 
watery fluid (hematoxylin-eosin, original magnification X 120). 
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is usually evident, but the lobules are 
replaced or permeated by dilated cys- 
tic ducts. A honeycomb appearance is 
conveyed with a few unaffected ducts 
and acini in the stromal interstices. 
The cystic spaces are lined by an 
epithelium that varies from attenu- 
ated, flattened cells to cuboidal cells. 
A hydropic change of the latter cells’ 
cytoplasm is often present. Secretory 
products within the cysts range from 
a watery fluid to inspissated, often 
laminated microliths or spheroliths. 
On occasion one finds a local foreign- 
body reaction to extravasated fluid, 
but otherwise an inflammatory com- 





^ 


Fig 3.— Case 6, Table. Polycystic alteration of parotid parenchyma in 
32-year-old woman (hematoxylin-eosin, original magnification X 120). 
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Fig 5.—Polycystic (dysgenetic) parotid gland. This field shows three 
mucous acini next to cysts with cuboidal cells forming their lining 
(hematoxylin-eosin, original magnification X 120). 
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Fig 7.—Salivary duct cysts, probably acquired and located near 
periphery of parotid gland lobule. Position, cytoarchitecture, and cyst 


lining all serve to distinguish this lesion from polycystic (dysgenetic) 
disease of parotid glands (hematoxylin-eosin, original magnification 


X30). 





Fig .6.—Hydropic retrogressive change in cells lining cystic space in 
polycystic (dysgenetic) disease of parotid gland (hematoxylin-eosin, 


original magnification X200). 


ponent to the lesions is minimal or 
absent. Enclaved salivary tissue with- 
in parotid lymph nodes is also af- 
fected in patients with the disease. 
Familiarity with the clinical and 
histologic expressions of polycystic 
(dysgenetic) disease of the parotid 
glands should sharply limit the differ- 
ential diagnoses and should remove 
carcinoma from consideration. Sali- 
vary duct cysts are usually acquired, 
have a predilection for the peripheral 
parts of the lobules, and often show an 
accompanying chronic inflammatory 
reaction. They are never as widely 
dispersed in the involved salivary 


parenchyma. Their lining epithelium 
is still recognizable as ductal cells in 
most instances (Figs 7 and 8). Congen- 
ital sialectasis may be unilateral or 
bilateral, and in contrast to polycystic 
(dysgenetic) disease, it always has a 
continuity with an otherwise intact 
duct system. The cysts resemble 
those of acquired salivary duct cysts. 

The abnormality leading to polycys- 
tic parotid disease is likely develop- 
mental. Its pathogenesis has been 
compared with the embryonic se- 
quences of disturbances leading to 
cystic malformations in other viscera: 
lung, pancreas, kidney, and liver.' To 
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Fig 8.— Salivary duct cyst with characteristic epithelial lining (hematox- 
ylin-eosin, original magnification X 120). i 


date, however, we are unaware of evi- 
dence of other parenchymal organ 
involvement in patients with polycys- 
tic (dysgenetic) disease of the parotid 
glands. 


This investigation was supported in part by 
the Caduceus Foundation, New York. 
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Malignant Fibrous Histiocytoma of the 


Heac and Neck 


A Report of 12 Cases 


Leon Barnes, MD, Amal Kanbour, MD 


e The ciini- al and pathologic features 
of 12 cases o: malignant fibrous histiocy- 
toma of the head and meck were studied. 
These tumors occurred in seven men and 
five women ranging in age from 21 to 75 
years (average, 55 years). The sinonasal 
tract was the most common site (four 
cases), followed by the parotid area (two 
cases), oral cavity (two cases), soft tis- 
sues of the neck (two cases), mandible 
(one case), and larynx «one case). Patho- 
logically, 11 œ the tumors were subclas- 
sified as stori-orm-plecmorphic and one 
as inflammatory. All were treated initially 
with surgery with or without postopera- 
tive irradiation. Five (42%) of the patients 
experienced ocal recurrences, three 
(25%) developed distant metastases (es- 
pecially to the ungs), amd five (42%) died 
of their disease, all of the latter occurring 
within two years of diacnosis. No patient 
developed bora fide cervical lymph node 
metastasis, alt sough one did have a posi- 
tive paraparoti4 node as a result of direct 
extension from an adjacent tumor. 

(Arch Otolaryngol Fead Neck Surg 
1988; 114:1145-1156) 


alignant fibrous histiocytoma 
(MFH) is a primitive, often 
pleomorphic sarcoma composed of 
both fibrcblests anc histiecytelike 
cells arrangec in a steriform pattern. 
It was first recognized as a clinico- 
pathologie entity in tke early 1960s.'? 
Based on its g-owth in tissue eultures, 
it was postuleted that the histiocyte 
was the cell ef origin and that this 
cell, under zppropriate conditions, 
could assume the function of a fibro- 
blast (faeultztive fibroblast), thus 
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accounting for the dual population of 
cells commonly seen in this tumor. 

Over the ensuing 25 years, MFH has 
gained in acceptance and is now recog- 
nized as the most common soft-tissue 
sarcoma in adults* however, its 
alleged derivation from the histiocyte 
has been challenged and is no longer 
universally accepted.* In addition to 
soft tissue, the tumor has been 
described in bone,‘ viscera,’ and skin” 
and has been reported in virtually 
every region of the body. Yet, despite 
this ubiquity, MFH remains relatively 
uncommon in the head and neck. 

In this report, we (1) present the 
clinicopathologic features of 12 new 
cases of MFH of the head and neck, (2) 
compare the results with those 
reported in the literature, (3) discuss 
the problems inherent in establishing 
the histologic diagnosis in this area of 
the body, and (4) succinctly review the 
current controversy surrounding its 
histogenesis. 


MATERIALS AND METHODS 


The pathology files of Presbyterian-Uni- 
versity Hospital and Eye and Ear Hospital 
of Pittsburgh were reviewed for all cases of 
tumors of the head and neck coded as 
fibrous — histiocytomas,  fibrosarcomas, 
spindle cell carcinomas, mucosal malig- 
nant melanomas, rhabdomyosarcomas, 
and osteosarcomas for the 20-year period 
from 1968 through 1987. Criteria for the 
selection of MFHs were those as defined by 
Enzinger and Weiss," including the stori- 
form-pleomorphic, myxoid, giant cell, 
inflammatory, and angiomatoid variants. 
Dermatofibrosarcoma protuberans, atypi- 
cal fibroxanthoma, pigmented villonodular 
synovitis, and juvenile xanthogranuloma 
were specifically excluded. 

From the above group of tumors, 14 
possible cases of MFH were initially select- 
ed. Two of these were subsequently elimi- 
nated. In one case, the tumor cells were 
positive on immunostaining for keratin 
and, on serial sectioning, an obvious focus 
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of invasive squamous cell carcinoma was 
found, clearly establishing it as a spindle 
cell carcinoma. In the other case, the tumor 
cells were focally positive for S100 protein 
and, on electron microscopy, premelano- 
somes and melanosomes were observed, 
identifying it as an amelanotic mucosal 
melanoma rather than an MFH. Twelve 
tumors were finally selected for this 
review. 

The clinical chart of each patient was 
reviewed for the following data: age at 
diagnosis, sex, initial symptoms, duration 
of symptoms, site of origin, tumor size, 
evidence of metastasis either at diagnosis 
or during the course of the disease, radio- 
logic findings, initial treatment, and status 
of disease at last follow-up. 

Tissue for routine light microscopy was 
fixed in 4% buffered formaldehyde solu- 
tion and embedded in paraffin. In each 
case, the existing hematoxylin-eosin slides 
and special stains were reviewed. Tissue in 
each case was also stained by the avidin- 
biotin complex immunoperoxidase tech- 
nique with appropriate positive and nega- 
tive controls for keratin (AE1/AE3), a,- 
antichymotrypsin, and S100 protein. In 
selected cases, immunoperoxidase stains 
for myoglobin, a,-antitrypsin, vimentin, 
glial fibrillary acidie protein, and carci- 
noembryonic antigen were obtained, as 
were a variety of routine histochemical 
stains, including periodic acid-Schiff with 
and without diastase, Mayer’s mucicar- 
mine, Warthin-Starry melanin, Prussian 
blue-iron, Masson’s trichrome, Gomori’s 
reticulin, and oil red O fat stains. All 
immunohistochemical investigations were 
performed on 4% buffered formaldehyde- 
fixed, paraffin-embedded tissues. 

In three cases (cases 1, 8, and 11), fresh 
tissue had been fixed in glutaraldehyde 
and processed for electron microscopy. The 
electron photomicrographs and ultrastruc- 
tural reports were examined. Autopsies 
were performed on two patients who died 
of their tumor (cases 9 and 11). In case 9, 
only the autopsy report was available for 
review. In case 11, both microscopic slides 
and report were available. | 

Follow-up was obtained through clinical 
records, tumor registries, or telephone con- 


1149 





Table 1.— Clinical Features of Current Series of Malignant Fibrous Histiocytomas of the Head and Neck* 


Patient/Age, 
y/Sex Location 


1/74/M R maxillary sinus 


R maxillary sinus 


L ethmoid sinus-nasal 
cavity 


L sphenoid sinus- 
cavernous sinus 


R parotid gland-ear 
6/25/M 


R parotid area 


7/73/F R hard palate 


8/21/F R anterior tongue 


9/75/F R mandible with extensive 
soft-tissue invasion 


10/29/M 


11/45/M Paratracheoesophageal 


12/68/M Larynx-R true vocal cord 


Symptoms 
(Duration) 
lll-fitting dentures, pain, 
palatal mass (6 wk) 


R nasal obstruction, 
swollen R cheek (3 wk) 


Nasal obstruction, 
epistaxis (6 wk) 


Headaches, blurred 
vision, L facial pain 
(3 mo) 

Enlarging asymptomatic 
mass (3 mo) 

R otalgia, mild trismus 
(4 mo) 

Rapidly enlarging 
asymptomatic mass of 
palate (4 wk) 


Asymptomatic mass (1 y) 


Swelling R jaw, pain 
(8 mo) 


Initial 
Treatment 


R partial maxillectomy 


R radical maxillectomy, 
XRT 


Craniofacial resection; 
refused XRT 


Resection, XRT 


Wide excision, RND 


R radical 
parotidectomy, RND 

R partial maxillectomy, 
R RND 


R partial glossectomy, 
R modified RND 


R hemimandibulectomy, 
R partial 


Follow-up 

Local recurrence at 9, 21, 
and 23 mo; died of local 
disease at 24 mo; no 
evidence of systemic 
metastases 

Local recurrence and scalp 
metastasis at 6 mo; lung 
metastasis at 10 mo; 
DOD at 19 mo 

Dead of local disease at 4 
mo; no evidence of 
systemic metastases 


ANED at 8 mo 


Local recurrence at 18 mo; 
DOC at 7 y, NED 
ANED at 38 mo 


ANED at 4 y 


ANED at 37 mo 


DOD at 5 wk with local 
residual tumor, lung and 


maxillectomy, R 


bone metastases 


radical parotidectomy 


Asymptomatic mass 
(3 wk) 

Dysphagia, neck mass 
(6 mo) 


Hoarseness, respiratory 
distress (3 mo) 


Wide excision 


Wide excision 


Total laryngectomy 


Unavailable for follow-up 


DOD at 4 mo with 
extensive local disease 
and metastases to heart, 
lungs, liver, adrenal 
glands, small intestine, 
gallbladder, and 
pancreas 


DOC at 5 mo, NED 





* XRT indicates radiation therapy; RND, radical neck dissection; DOD, dead of disease; ANED, alive, no evidence of disease; DOC, dead of other cause; and NED, no 


evidence of disease. 


tact with the patient or a family mem- 
ber. 
RESULTS 
Clinical Findings 

At the time of diagnosis, the seven 
men and five women in this series 
ranged from 21 to 75 years of age 
(average, 55 years; median, 66.5 
years). The sites of the tumor are 
shown in Table 1. The sinonasal tract 
was the most common location, 
accounting for one third of all cases. 
Symptoms were highly variable and 
site related and ranged in duration 
from three weeks to one year (aver- 
age, 3.8 months; median, three 
months). No patient initially had or 
was subsequently found to have sys- 
temic metastases on initial evalua- 
tion. 

Tumors of the nasal cavity and 
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paranasal sinuses usually resulted in 
nasal obstruction, epistaxis, swelling 
of the cheek, pain, or headaches. None 
was associated with exophthalmos. 
Those of the parotid area, neck, and 
oral cavity manifested as enlarging 
masses with or without pam, while in 
the larynx the tumor produced 
hoarseness and airway obstruction 
(Figs 1 and 2). Neither of the two 
patients with tumors in the parotid 
area had facial nerve paralysis. One 
patient with a large paratracheo- 
esophageal tumor experienced dys- 
phagia as a result of external esopha- 
geal compression (Figs 3 and 4). 

No patient gave a history of previous 
irradiation, and none had an underly- 
ing condition known to predispose to 
or be associated with MFH, such as 
Paget's disease or bone infarcts. 


Radiologic Findings 


A variety of radiologic procedures 
were used in the evaluation of all 
cases except one (case 10). In general, 
tumors arising within bone or involv- 
ing bone secondarily (cases 1, 2, 3, 4, 
and 9) exhibited varying degrees of 
lytic destruction in association with a 
soft-tissue mass (Fig 5). A pathologic 
fracture at the junction of the ramus 
with the body of the mandible was 
also evident in case 9. The remaining 
cases showed only a soft-tissue densi- 
ty (Fig 3). 


Treatment and Follow-up 


The primary treatment of each 
patient consisted of surgery with (two 
cases) or without (ten cases) postoper- 
ative radiation (Table 1). In one 
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Fic 1.—Lerge, multilébated tumor of hard palate (case 7). 


- = 


Fig 3.—Compuszd tomographic scan with 
contrast showmg  paratracheoesophageal 
tumor (arrows) :sndenting noncartilaginous 
posterior wall of :zachea (case 11). 


instance (case 3), planned postopera- 
tive radiation was refused by the 
patient. Four »atients also had simul- 
taneous radie-. (cases 5 through 7) or 
modified radiczl (case 8) neck dissec- 
tions. 

Follow-up was available in 11 
patients and -znged from five weeks 
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to seven years (average, 24.8 months; 
median 19 months). Five patients died 
of their disease from five weeks to 24 
months after diagnosis (cases 1 
through 3, 9, and 11). Four were alive 
with no evidence of disease from eight 
to 48 months after diagnosis (cases 4 
and 6 through 8), and two died of 
other causes with no evidence of dis- 
ease at five months and seven years 
(cases 5 and 12). One was unavailable 
for follow-up (case 10). 

Local recurrences occurred in five 
patients (cases 1 through 3, 5, and 11) 
from four to 18 months after therapy 
(average, 8.2 months; median, six 
months). One individual with a tumor 
of the maxillary sinus (case 1) experi- 
enced three local recurrences before 
dying of extensive local disease; the 
remaining four experienced only one 
local recurrence each. Four of the five 
patients in whom local treatment 
failed subsequently died of their dis- 
ease. Systemic metastases developed 
in three patients (cases 2, 9, and 11). 
The patient in case 2 with a right 
maxillary sinus tumor developed his- 
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Fig 2.—Polypoid malignant fibrous histiocytoma of larynx attached 
primarily to right true vocal cord (arrows) (case 12). 


tologically confirmed scalp metastasis 
at six months and radiographic evi- 
dence of pulmonary metastasis at ten 
months. The remaining two patients 
had autopsy-confirmed metastases. In 
case 9, the metastases were limited to 
the lungs and bones, while in case 11, 
there was extensive spread of tumor 
to the heart, jungs, liver, adrenal 
glands, small intestine, gallbladder, 
and pancreas. 

Of the four patients who underwent 
cervical lymph node dissections (cases 
5 through 8), 38, 65, 34, and 51 lymph 
nodes, respectively, were obtained and 
all were histologically free of tumor. 
One patient (case 9) did, however, 
have a single positive paraparotid 
lymph node, which was almost 
assuredly the result of direct exten- 
sion of the patient's large mandibular 
tumor into the parotid gland rather 
than a true metastasis. 


Pathologic Findings 


Seven of the tumors occurred in soft 
tissue and five either arose within 
bone or involved bone secondarily. (In 
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Fig 4.—Resected gross specimen of tumor shown in Fig 3 (case 11). Note hemorrhagic necrosis 
with cyst formation. 


case 7, the tumor arose in the soft 
tissue overlying the hard palate and 
did not involve bone.) Of the seven 
soft-tissue tumors, only one arose in 
the subcutaneous tissue (case 10); the 
rest arose in deep somatic structures. 
The tumors ranged in size from 1.5 to 
8.5 em (average, 4.4 cm; median, 3.5 
em). Although the majority were sub- 
mitted intact, a few were received in 
the surgical pathology laboratory as 
multiple fragments. Intact tumors 
were deceptively well circumscribed 
and occasionally multilobular (Figs 1, 
2, and 4). They varied from gray-white 
to yellow-white to red-tan and often 
exhibited areas of hemorrhagic necro- 
sis. 

Microscopically, 11 of the neo- 
plasms were classified as pleomor- 
phic-storiform and one as inflamma- 
tory (case 6). Pleomorphic-storiform 
tumors were composed of varying 
mixtures of fibroblasts and histio- 
cytelike cells arranged, either focally 
or diffusely, in a storiform pattern 
(Fig 6). Admixed pleomorphic giant 
cells, xanthomatous cells, and inflam- 
matory cells (usually plasma cells, 
lymphocytes, and neutrophils) were 
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common, as was collagen production. 
Normal and abnormal mitoses and 
necrosis were frequent. 

The inflammatory type contained 
numerous histiocytelike cells with 
pleomorphic nuclei separated by 
numerous neutrophils (Fig 7). A leu- 
kemoid reaction, as has been 
described in some patients with 
inflammatory MFHs, was not appar- 
ent." 

All 12 tumors stained strongly posi- 
tive for a,-antichymotrypsin, and all 
were negative for keratin and S100 
protein. The three tumors that were 
studied by electron microscopy (cases 
1, 8, and 11) showed features similar 
to those previously described in the 
literature.*'? They specifically lacked 
evidence of epithelial differentiation, 
premelanosomes, or cross-striations 
and contained only sparse lipid drop- 
lets and no glycogen. 


COMMENT 


Three percent to 10% of all MFHs 
occur in the head and neck,^*?!^ and in 
this area, the sinonasal tract is the 
most common location, accounting for 
30% of all cases.^" Other common 





Fig 5.—Computed tomographic scan with 
contrast showing right maxillary sinus tumor 
(arrows) with extension into right nasal cavity 
and destruction of anterior and posterolateral 
walls of sinus (case 2). 


head and neck sites include the cra- 
niofacial bones (15% to 25%), larynx 
(10% to 15%), soft tissue of the neck 
(10% to 15%), major salivary glands 
(5% to 15%), and oral cavity (5% to 
15% )./*" The tumors are more com- 
mon in male patients (61% ) and occur 
in patients averaging 43 years of age 
(range, newborn to 93 years)." Less 
than 5%, however, occur in chil- 
dren.'5? 

Our study confirmed the sinonasal 
tract as the most common site of 
origin (33% of our cases), the slight 
male preponderance (5896), and the 
occurrence primarily in middle-aged 
to older adults (average, 55 years). 
Our study also confirmed that MFH of 
the head and neck is an aggressive 
neoplasm, as five (42%) of our 
patients experienced local recur- 
rences, three (25% ) developed distant 
metastases, and five (42%) died of 
their disease, all of the latter occur- 
ring within two years of diagnosis. 
These figures are comparable with 
those in other reviews of MFHs of the 
head and neck and also indicate that 
MFH of the head and neck is equally 
aggressive as its counterpart in other 
areas of the body (Table 2). 

The treatment of MFH is not stan- 
dardized but usually consists of wide 
local excision, with adjuvant irradia- 
tion reserved for patients with close 
or positive surgical margins and che- 
motherapy for suspected or proved 
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Fig 6.—Maignant fibrous histiocytoma, storiform-pleomorphic type. Left, Note storiform or 
cartwheel ar-aneement of sibroblasts (hematoxylin-eosin, X315). Right, Another microscopic field 
in seme tumor composed of histiocytelike cells with admixed foam cells and lymphocytes 
(hematoxylir-eo-in, X500'. 
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Fig 7.— Malicnart fibrous aistiocytoma, inflammatory type (case 6). Pleomorphic histiocytelike 
cells are separated by numerous neutrophils (hematoxylin-eosin, X500). 


metastases New protocols, however, 
evaluating the efficaey of planned 
preoperative chemotherapy and sur- 
gery? and combined triple therapy (lo- 
cal exeision, -hemotherapy, and ir- 
radiation, su-h as advocated by 
the Intergrow Rhabdomyosarcoma 
Study for rhzbdomyesarcomas) are 
now being ass. ssed.'*!* 

This study, as wel as others,^" 
indicated that 20% to 42% of individ- 
uals with MFF s of the head and neck 
will experience local recurrences, and 
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of these, 75% will manifest within two 
years of therapy" (Table 2). According 
to Weber et al,” a positive surgical 
margin is the single most important 
factor leading to local failure. In our 
series, the pathology reports in nine of 
the 12 cases contained statements 
about the adequacy of surgical exci- 
sion. In two, the margins were re- 
ported as positive, and both of these 
individuals experienced local recur- 
rences. Of the seven with negative 
resection margins, three subsequently 
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developed local disease (cases 2, 3, and 
9). In two of the latter, the tumors 
arose in the sinonasal tract, which is a 
notoriously difficult area for patholo- 
gists to evaluate; this underscores the 
need for close communication between 
pathologist and surgeon in evaluating 
such tumors. 

At least 25% to 35% of patients 
with MFHs of the head and neck will 
develop systemic metastases, most 
often to the lungs (Table 2). Although 
the incidence of dissemination to cer- 
vieal lymph nodes has ranged from 
0% to 15% (Table 2), it is not always 
clear in these cases whether the posi- 
tive nodes were the result of direct 
extension of tumor into the lymph 
node or examples of bona fide metas- 
tases. None of our patients had lymph 
node metastases, but one did have a 
positive node on the basis of direct 
growth from adjacent tumor. It would 
appear, therefore, that cervical lymph 
node dissections should not be done 
electively, but only when there is 
strong clinical or histologic evidence 
of metastasis or to achieve an ade- 
quate margin of resection. 

To determine if the site of origin in 
the head and neck influences progno- 
sis, several reports from the literature 
were selected for comparison (Table 
3). It should be emphasized, however, 
that there is some overlap among 
these categories (eg, tumors that arise 
within maxillary bone are often 
grouped with sinonasal tumors, and 
vice versa) and that some of the cases 
had a short follow-up. With these 
limitations in mind, there is a sugges- 
tion that MFHs arising in the bones 
of the jaws and in the oral soft tissues 
are more aggressive (higher incidence 
of systemic metastases and greater 
mortality) than those arising in the 
other head and neck sites, and that 
those of the oral soft tissues are more 
likely to be associated with positive 
cervical lymph nodes. In contradis- 
tinction to the latter, however, two of 
our patients with tumors of the oral 
soft tissues (palate and tongue) 
underwent radical or modified radical 
neck dissections, and both had nega- 
tive lymph nodes. These two patients, 
at last follow-up, were alive and free 
of disease three and four years later. 
Other prognostic factors are listed in 
Table 4. 
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No. of Local Regional Lymph Node Systemic 
Source, y Cases Site Recurrences, % Metastases, % Metastases, % Mortality, % 
Current series, 1988 12 Soft tissue and bones of head 42 0 25 42 at 2 y 
and neck 
Barnes,!^ 1985 63 Soft tissue and bones of head 27 10 35 32 (7096 died 
and neck within 2 y) 
Blitzer et al,'5 1981 87 Soft tissue and bones of head 20 15 32 27 (no time 
and neck interval given) 
Weiss and Enzinger,® 200 Soft tissue from all areas of 44 12 42 40 at2y 
1978 body 
Enjoji et al,'^ 1980 130 Soft tissue from all areas of 48 2 20 39 at 2y 
body 
Kearney et al,2° 167 Soft tissue of trunk, extremities, 51 7 45 69 at 5 y 
1980 and retroperitoneum 
Bertoni et al,?! 1985 78 Soft tissue of extremities 38 4 42 64 at 5 y 
Huvos et al,9 1985 130 Bones from all areas of body 29 at 2 y 





Histologically, MFHs are divided 
into five subtypes: storiform-pleomor- 
phie, myxoid, inflammatory, giant 
cell, and angiomatoid.'? A few author- 
ities also recognize a sixth type— 
histiocytic (histiocytoma, reticulum 


Table 3.—Prognosis of Malignant Fibrous Histiocytoma of Head and 
Neck According to Site 


Cervical 
Local Lymph 
Recur- Node Systemic 
No. of rence, Metastasis, Metastasis, Mortality, 


cell sarcoma of soft tissue).? The sto- 
riform-pleomorphic is the most com- 
mon type, followed by the myxoid; the 
inflammatory, giant cell, and angio- 
matoid variants are relatively uncom- 
mon. Clinical features and prognosis 
vary to some extent with histologic 
type. The  storiform-pleomorphic, 
myxoid, and giant cell MFHs tend to 
occur more often in the large muscle 
groups of the extremities in middle- 
aged or older adults, while the inflam- 
matory type occurs more frequently in 
the retroperitoneum. The angioma- 
toid variant is found primarily in the 
dermis and subcutis of the extremities 
in individuals less than 20 years of 
age. The best prognosis is associated 
with the angiomatoid and myxoid 
types and the worst with the giant 
cell; the storiform-pleomorphic and 
inflammatory MFHs fall between 
these two extremes. Although all five 
variants have been described in the 
head and neck, the storiform-pleo- 
morphic is by far the most common 
type. 

The histologic diagnosis of MFH of 
the head and neck can be challenging, 
especially on small biopsy specimens, 
and, in some instances, can be estab- 
lished with confidence only when the 
entire tumor has been excised and 
thoroughly examined. Although limi- 
tation of space precludes a complete 
list of differential diagnoses, at least 
eight entities should be considered: 
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Source, y Cases 


Font and Hidayat,?? Orbit 


1982 
Blitzer et al, '5 Major salivary 101 


glands 


1981; Benjamin 
et al,?^ 1982; 
Auclair et al,?5 
1986 


Perzin and Fu,?8 Sinonasal tract — 211 
1980 and 
nasopharynx 


Abdul-Karim et al,?7 Bones of maxilla 11 
1985 and mandible 


Bras et al,28 1987 Oral soft tissues 16 
Ferlito et al,?9 1983 Larynx 


926 96 96 





* Only malignant fibrous histiocytomas are considered. 


tOnly ten cases accepted. 
Many of these cases had short follow-up. 


atypical fibroxanthoma, spindle cell 
carcinoma, amelanotic malignant mu- 
cosal melanoma, osteosarcoma, fibro- 
sarcoma, pleomorphic rhabdomyosar- 
coma, pleomorphic liposarcoma, “de- 
differentiated” sarcomas, and glio- 
blastoma multiforme. 

It is now recognized that the atypi- 
cal fibroxanthoma that characteristi- 
cally occurs on the sun-exposed skin 
of the head and neck of elderly indi- 
viduals is actually an MFH." It has a 
more favorable prognosis because of 
its superficial location and earlier 
detection. Because of this, Enzinger 
and Weiss? recommend that the name 
be retained, unless the tumor shows 
necrosis, extensively involves the sub- 
cutaneous tissue, or invades the 
underlying fascia or muscle, in which 


case it should then be regarded as an 
MFH, since such tumors are more 
likely to develop recurrences and 
metastases. 

In our experience, spindle cel! carci- 
noma is the lesion of the head and 
neck most often confused with MFH. 
The tumor not infrequently appears 
monophasic on biopsy specimens (ie, 
only the spindle component is present; 
the squamous element is absent) and, 
in these instances, may be indistin- 
guishable from MFH on routine histo- 
logic sections.? To avoid this mishap, 
we recommend an immunoperoxidase 
stain for keratin on any alleged MFH 
of the head and neck and/or serially 
sectioning the biopsy specimen to 
examine for the presence of an in situ 
or invasive squamous cell component. 
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Table 4.—Prognastic Factors in Malignant Fibrous Histiocytomas (MFHs) 
of Head and Neck 


Age Prognosis worsens with age; mortality ranges from 13% for patients 
<20 y old to 72% for those >72 y!5 

Sex Tumors tend to behave more aggressively in male patients '® 

Pain Usuelly an ominous sign associated with aggressive tumors '® 


Tumor size 
Location of turaor 


Tumors <3 cm have 18% mortality vs 42% for those >3 cm!5 
Intraosseous tumors of jaws and those of oral soft tissues are 


potentially more aggressive than those in other sites of heac and 


neck (Table 3) 
Tumers that arise within subcutaneous tissue have better prognosis 


Depth of tumor 


than those arising in bone or deep soft tissue 


Histologic subtype 


Angiomatoid and myxoid MFHs have best prognosis and giant cell 


worst; inflammatory and storiform-pleomorphic variants fall 
between these two extremes '? 


DNA flow cytcrmetny 


^neuploid MFHs are associated with higher incidence of local 


recurrence and mortality than diploid tumors?° 


Margins of resectien 


Local recurrenee 


Positive surgical margins are most important single factor relating to 
local recurrence? 
30% of patients with local recurrences subsequently die of their 


disease (current study) 


Primary vs secondary 
novo®3! 


Secondary MFHs are more aggressive than those that arise de 


Table 5.—Malignant Fibrous Histiocytoma: Theories of Origin 


Source y Research Tool Proposed Cell of Origin 


Ozelio et ai? 63 Cell culture 


Fu et al,© -977 


Yumoto and Merimoto,99 


Electron microscopy 


Simian virus 40 transformed 


Histiocyte 
Undifferentiated mesenchymal 
cell 


Histiocyte 


1980 mouse macrophages injected 
into ICR" and nude mice 


Immunoperoxidase 





Roholl et a.’ 1385 


Undifferentiated mesenchymal 
cell 


Shirasuna t «^49 1985 Semisolid agar and nude mice Histiocyte 


Wood et ai *! -986 


Brecher and Franken, ^? 
1986 


Strauchen and 
Dimitriu-Eorz 39 1986 


Iwaseki et al,^* 1987 


Eazyme histochemistry and 
immunoperoxidase 


Immunoperoxidase 


Immunoperoxidase 


‘Cail culture, mouse hybridoma 


Fibroblast 


Fibroblast or poorly 
differentiated mesenchymal 
cell 


Histiocyte 


Perivascular mesenchymal! 


technique, and light and cell 
electron microscopic 


immunoperoxidase 


*ICR is not defred. 


Electron microseopy for evidence of 
epithelial differentiatien 0? the “stro- 
mal” celis max also be worthwhile. 

Mucosal melinomas of the sinonas- 
al tract and oral eavity-are occasional- 
ly amelanotic and may be composed of 
spindle cell: a-ranged in a storiform 
pattern, either focally or diffusely. A 
Warthin-Starry stain for melanin or, 
better yet. <n immunoperoxidase 
stain for SITOO protein is essential to 
rule out this pessibility. 

An MFH mzy aiso contzin bone or 
cartilage and be mistaken for an 
osteosareomza or chondresarcoma.^ 
The bone or -artilage tends to be 
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located peripherally in the pseudocap- 
sule of the tumor and is usually lined 
by osteoblasts or chondroblasts. If the 
bone, osteoid, or cartilage appears to 
be arising directly from the tumor 
cells without an interface of osteo- 
blasts or chondroblasts, the tumor, in 
our opinion, should then be designated 
as an osteosarcoma or chondrosarco- 
ma rather than an MFH. 

Although fibrosarcomas are com- 
posed of spindle cells and produce 
collagen, they can be distinguished 
from MFHs by the fact that the cells 
in the former are arranged in a “her- 
ringbone" rather than a storiform 
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pattern and the tumor lacks pleomor- 
phic giant cells, histiocytes, and foam 
cells. Some MFHs contain deeply 
staining, eosinophilic tumor cells and 
can masquerade as pleamorphic rhab- 
domyosarcomas. The diagnosis of a 
pleomorphic rhabdomyosarcoma, 
however, should be made only when 
unequivocal cross-striations are seen 
on hematoxylin-eosin slides, on phos- 
photungstic acid-hematoxylin stains, 
or by electron microscopy or when the 
tumor cells are positive for myoglobin 
or desmin. 

Pleomorphic liposarcomas are dis- 
tinctly uncommon in the head and 
neck but have been deseribed, usually 
in the neck, and must therefore be 
included in the differential diagnosis 
of tumors in this site." Pleomorphic 
liposarcomas contain less collagen 
than MFHs and lack a significant 
storiform pattern. The sine qua non 
for establishing the diagnosis is the 
presence of unequivocal lipoblasts. 
Liposarcomas also usually stain for 
S100 protein, while MFHs do not.” 

A variety of sarcomas (eg, chondro- 
sarcomas, leiomyosarcomas, and ma- 
lignant schwannomas) may contain 
foci that are indistinguishable from 
MFH. These are referred to as “dedif- 
ferentiated” sarcomas and are classi- 
fied according to the primary pheno- 
type, eg, “differentiated” chondrosar- 
coma. The MFH pattern in these 
tumors is thought to be a final com- 
mon pathway of tumor progression or 
dedifferentiation.* One should always 
be aware of this and thoroughly sec- 
tion any alleged MFH for this possi- 
bility. 

Intracranially, one must also con- 
sider a glioblastoma multiforme.’ 
The presence of large amounts of col- 
lagen in conjunction with tumor cells 
that are positive for a,-antichymo- 
trypsin and negative for glial fibrilla- 
ry acidic protein support a diagnosis 
of MFH. 

Although MFH has been accepted 
as a “distinct” clinicopathologic enti- 
ty, its cellular origin continues to be 
debated. Kaufmann and Stout,! Ozello 
et al? and O’Brien and Stout initially, 
and Strauchen and Dimitriu-Bona™ 
more recently, have presented evi- 
dence implicating the histiocyte as the 
cell of origin. The majority of investi- 
gators, however, favor a primitive 
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mesenchymal cell or fibroblast as the 
progenitor and have speculated that 
this cell, by means of bimodal differ- 
entiation, may give rise to both the 
fibroblasts and histiocytelike cells 
seen in this tumor (Table 5). The 
ultrastructural demonstration of 
myofibroblasts in some MFHs would 
also seem to support a mesenchymal 
cell origin and points toward the mul- 
tipotentiality of this cell.” 

Brooks, as noted above, suggested 
that an MFH pattern may be seen as a 
final common pathway of dedifferen- 
tiation in a variety of phenotypically 
unrelated sarcomas. It is therefore 
conceivable that some MFHs arise as 
an "overgrowth" of other primary 
sarcomas. Others arise as a complica- 
tion of previous irradiation or in asso- 
ciation with Paget’s disease, bone 
infarets, or some other underlying 
condition (secondary MFHs).' Even 
silica may incite a tissue reaction that 
resembles an MFH.” 

In summary, MFH is an aggressive, 
life-threatening neoplasm that origi- 
nates in several different clinical or 
pathologic settings. In some instances 
it arises anew, while in others it devel- 
ops from dedifferentiated sarcomas or 
as a complication of irradiation or 
some other underlying condition. 
Although the consensus is that most 
arise from a primitive mesenchymal 
cell or fibroblast, the possibility that a 
few may arise from the histiocyte 
cannot be excluded. Whether or not 
prognosis and response to treatment 
relate to these subsets of MFH 
remains to be determined. Secondary 
MFHs, however, do appear to be more 
aggressive than those that arise de 
novo.*?! 
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Osteomyelitis of the Mandible 


Karen H. Calhcin, MD; Robert D. Shapiro, DDS; Charles M. Stiernberg, MD; 
Jason H. Calhoun, MD, MEng; Jon T. Mader, MD 


e The presenting characteristics and 
clinical courses of 60 patients with man- 
dibular bone infections are described. Fif- 
teen of the patients had posttraumatic 
osteomyelitis, T3 had odontogenic osteo- 
myelitis, four hac postoperative osteomy- 
elitis, and 28 had osteoradionecrosis. 
Most infections '93?5) were polymicrobial, 
and anaerobes piayed an important role. 
Types of surgical procedures and use of 
adjunctive hyperbaric oxygen are de- 
scribed. There were minimal differences 
. in presentation cr response to treatment 
between these four different groups. A 
clinical staginc system for mandibular 
bone infectionsis proposed and results of 
treatment are retrospectively analyzed by 
stage. The :esalts support the concept 
that initial treatment planning can be 
safely and suecessfully based on the 
stage of the dicase. 

(Arch Otelamngol Head Neck Surg 
1988;114: 1 157-1162) 


J iki: oca postirradiation bone 
infections have been classified as 
a subset of osteomyelitis (OM), differ- 
ing merely in eccurring after radia- 
tion therapy. Current research indi- 
cates, however, that the pathophysiol- 
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ogy of OM secondary to irradiation 
(osteoradionecrosis [ORN]) differs 
greatly from that of OM of other 
causes.' Mandibular ORN appears to 
be primarily a problem of chronic 
hypoxia, followed by hypocellularity 
and hypovascularity. This process 
leaves markedly diminished reserves 
for tissue repair, so that any local 
trauma or wounds fail to heal ade- 
quately. Marx' suggests that the actu- 
al infection in ORN is secondary colo- 
nization of compromised bone at a 
non-healing wound, rather than the 
primary bacterial involvement of both 
deep and surface bone typical ef OM 
of other origins. 

Several different treatment proto- 
cols?™ have been suggested for ORN, 
and cure rates using these treatments 
range from 33% to 100%. Treatment 
of OM is more varied*’ and success 
rates are also highly variable. Mean- 
ingful comparison of results is diffi- 
cult since the extent of initial disease 
varies widely in these series. 

This study was undertaken tc com- 
pare presentation characteristies and 
treatment outcome of ORN to OM of 
other origins, to develop a usefu! stag- 
ing system for both problems, and to 
suggest a treatment protocol based on 
stage of disease. 


PATIENTS AND METHODS 


Charts of all patients treated for man- 
dibular OM or ORN at the University of 
Texas Medical Branch (UTMB) in Galves- 
ton between January 1968 and January 
1988 were reviewed. Patients with chronic 
sclerosing OM were excluded from the 
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study. Variables abstracted onto the data 
sheet included age, area of mandible 
involved, and condition of teeth. Cause of 
OM was classified as traumatic, odonto- 
genic, postoperative, or postradiation ther- 
apy. Mandibular symptoms, other medical 
problems, and smoking and drinking histo- 
ry were also recorded. Bone and indium 
scan results were noted, as were bacterial 
organisms cultured. Details of treatment 
tabulated included number and type of 
operations, and specific antibioties used 
and length of antibiotic course(s). Length 
of follow-up and status of the OM at most 
recent visit were also recorded. 

To facilitate statistical analysis all data 
were entered on a dBase III database. 
Because some cells contained an expected 
number of cases less than five, Fisher's 
exact test was used to evaluate categorical 
variables. For the continuous variables, 
Student's ¢ tests were performed. For both 
types of variables, test results were consid- 
ered meaningful if the level of statistical 
significance was .05 or lower. 


RESULTS 
Patient Population 


Sixty patients were treated at 
UTMB for mandibular OM (including 
ORN) during the study period. The 
cause was posttraumatic in 15 
patients, postoperative in four, post- 
radiation therapy in 28, and odonto- 
genic in 13. The average age at diagno- 
sis for all four etiologic groups was 
50.2 years. 


Presentation 


The most common symptoms were 
pain (93% of patients) and swelling 
(9095). Thirty-three percent of pa- 
tients had purulent discharge, 30% 
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Fig 2.—Radiograph shows extensive (>2 cm) involvement of mandible, without through- 
and-through involvement. Stage Il. 





Fig 3.—Radiograph shows osteoradionecrosis with pathologic fracture. Stage IV. 
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had fistulas, 12% had sequestrae, and 
8% presented with pathologic frac- 
tures. ; 

Dentition at the time of diagnosis 
was classified as edentuldus, being in 
good repair (more than 90% of teeth 
present, fewer than two carious teeth) 
or being in poor repair. Twelve 
patients (20%) were edentulous, ten 
(17% ) had teeth in good repair, and 38 
(63% ) had teeth in poor repair. Only 
25% of postradiation patients were 
edentulous, 4% had teeth in good 
repair, and 71% had teeth in poor 
repair. Three quarters of these 
patients, all of whose ports of radia- 
tion included the mandible, under- 
went radiation therapy with teeth in 
place. 

The body of the mandible was the 
area most commonly involved (83% of 
patients). The anterior arch was 
involved in 20%, the area of the angle 
in 18%, the ascending ramus in 7%, 
and the condyle in only 2%. If more 
than one area was involved (23% ) the 
anterior arch and body were most 
usually found together. 


Other Medical Problems 


Eight percent of all patients had 
diabetes mellitus, 3% had atheroscle- 
rosis, and 28% had hypertension. 
There was no association of these 
diseases with a likelihood of cure of 
OM. 

Only 15% of the patients were non- 
smokers. Another 38% had less than a 
40-pack-year history of smoking 
(moderate), and 47% had a greater 
than 40-pack-year history of smoking 
(heavy). Only 13% of posttraumatic 
patients and 7% of odontogenic 
patients, but 79% of postradiation 
therapy patients were heavy smok- 
ers. 

Forty-three percent of the patients 
rarely or never consumed ethanol 
(fewer than one drink per week). Thir- 
ty percent drank fewer than 14 drinks 
per week (moderate), and 37% drank 
more ethanol than this (heavy). Only 
8% of odontogenic patients drank 
heavily, about a quarter of posttrau- 
matic patients did, and about half of 
the postoperative and postradiation 
therapy patients did. 

Fifty-three percent of all patients 
had malignant disease. This includes 
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all patients ir the postradiation ther- 
apy group, pius one patient in the 
odontogenic group who had had leuke- 
mia, and three in the postoperative 
group who eeveloped OM prior to 
radiation the-apy. Of the 28 patients 
in the postraciation therapy group, 23 
(82% ) had squamous eel! carcinoma of 
the upper aerodigestive tract. Twelve 
received radi-tion therapy to an oral 
cavity tumor (most eommon site, 
mobile tongue}, eight to an oropha- 
ryngeal primmry tumor (most com- 
mon site, tonsil), and three to a naso- 
pharyngeal primary site. Of the other 
five, four had ymphomraas and one had 
adenoidcystic-carcinoma. 


Diagnosis 


Initial diagaesis was based on clini- 
cal findings aad abnormal roentgeno- 
grams. Diagn»sis was confirmed in all 
cases by histcoathologic examination, 
growth of bacterial erganisms from 
deep bone samples, or intraoperative 
findings. 

Nineteen p.tients underwent tech- 
netium Tc 9Gm or indium scans, or 
both. Diagnosis of OM was confirmed 
by an abnormal roertgenogram and 
histopathologc findings in all 19 
cases. Eighte-n of 19 technetium Tc 
99m scans were sugzestive of OM, 
giving the bore scan a 95% sensitivity 
in the diagnesis of OM. An indium 
scan was performec on 14 of 19 
patients. These scans were suggestive 
of OM in te» patients, giving the 
indium scan =£ sensitivity of 71%. 


Staging 


During the last several years, we 
have developed a staging system for 
bone infectiors in the mandible that 
parallels the classification for long- 
bone OM of Cerny et al.’ Each patient 
is rated in tvo categories degree of 
bony involvement and host factors. 

There are four stages for bony 
involvement. Stage I involves medul- 
lary bone enly without cortical 
involvement usually hematogenous 
in origin, extremely rare in the man- 
dible). Stage L has less than a 2 cm in 
diameter bon» defect or radiograph 
(Panorex) often witheut involvement 
of the cancelbus bone (Fig 1). Stage 
III has less th..n a 2-cm bony defect on 
radiograph, aad the defect does not 


appear to involve both cortices (Fig 2). 
Stage IV is a defect greater than 2 cm, 
a pathologic fracture, or an infected 
nonunion (Fig 3). 

Host factors are staged as “A”, 
healthy host or “B”, compromised 
host. The compromised host is further 
subdivided into “B-L”, local compro- 
mise, primarily soft-tissue problems; 
and "B-S", systemic compromise. In 
the mandible, local compromise is 
usually history of radiation therapy. 
Systemic factors are those that affect 
healing: immunocompromise, smok- 
ing, ethanol abuse, malnutrition, dia- 
betes, and other systemic diseases 
affecting vascular supply. 

For this study patients were retro- 
spectively staged into categories I to 
IV, A or B. Ten percent of all patients 
were stage II, 55% stage III, and 35% 
stage IV. Patients who had completed 
radiation therapy were classified as 
71% stage III and 29% stage IV. Over- 
all, these patients had significantly 
greater stage of disease than nonirra- 
diated patients (P «.02). Of all 
patients only 12% were stage A. Most 
common reasons for inclusion in stage 
B were current smoking and history of 
radiation therapy. 


Bacteriologic Findings 


Initial treatment of all patients 
consisted of a bone biopsy for culture 
and sensitivity. If a patient was tak- 
ing oral antibioties at the time of 
presentation, these were stopped for 
one to two days prior to the bone 
biopsy. Treatment with parenteral 
antibioties was begun after the bone 
biopsy, and was culture directed. 

Almost all infections (93%) were 
polymicrobial (average, 3.9 organisms 
per patient). Only three patients’ 
biopsy specimens yielded no organism 
on culture. The number of organisms 
per patient did not differ by cause of 
OM (P>.1) and did not affect the 
chance of cure (P » .1). 

The most common organisms iso- 
lated were Streptococcus species, Bac- 
teroides species, Lactobacillus species, 
Eubacterium species, and Klebsiella 
species. Other frequently cultured 
organisms included Staphylococcus 
awreus, Escherichia coli, Veillonella 
parvula, Fusobacterium nucleatum, 
and Peptostreptococcus magnus. In 
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addition, four patients’ culture 
yielded Candida albicans or tropicalis, 
four cultures yielded Actinomycosis, 
and one yielded Aspergillus. Presence 
of these organisms did not affect cure 
rate. 

Cultures from 30 of the 60 patients 
yielded anaerobic organisms. The per- 
centage of patients yielding anaerobes 
has increased over time, probably due 
to more accurate laboratory culture 
techniques. Presence of anaerobic 
organisms did not differ by cause 
(P » .1) or stage (P > .1) and did not 
affect the cure rate (P » .05). 


Treatment 


Antibiotic Therapy.— The length of 
antibiotic treatment ranged from ten 
to 193 days (mean, 62.6 days). This 
was counted from the beginning of 
postbiopsy antibiotic therapy as long 
as continuous antibiotic coverage was 
maintained, including oral antibiotics 
administered after discharge from the 
hospital. If there was more than one 
admission for ablative OM surgery, 
the two were added. Antibiotic cover- 
age given during reconstructive sur- 
gery was not included. Length of anti- 
biotic treatment did not differ by 
cause, and longer treatment did not 
necessarily improve the cure rate. 

Most patients received more than 
one antibiotic (range, one to six). The 
average number of antibioties re- 
ceived was 2.2, and there was no dif- 
ference among the four groups. Clin- 
damycin was the most often used anti- 
biotic (68% of patients). Next most 
common choices were cephalexin 
(3396), penicillin (25%), cefataxime 
(17%), tobramycin (12%), and genta- 
micin (10% ). There was no significant 
difference in cure rate with choice of 
antibiotic. It appears that the actual 
organism cultured makes no differ- 
ence in cure rate as long as antibiotic 
therapy is culture directed. 

Surgical Therapy.—Surgical treat- 
ment of OM consisted of complete 
removal of involved bone. Diseased 
bone was removed until healthy bleed- 
ing bone was encountered, so that 
disease extent determined the amount 
of bone removed. Tooth extraction and 
other adjunctive procedures were 
often performed at the same time. 
Intermaxillary fixation or external 
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fixator devices (such as the Joe Hall 
Morris biphase apparatus) were used 
as needed for mandibular immobiliza- 
tion. 

All patients except one (a diagnosis 
of OM was made two days before an 
acute myocardial infarction) under- 
went at least one surgical removal of 
diseased bone. Minimal surgery was 
limited to curetting of bone ends in 
three postfracture OM patients. Two 
were B hosts who were also treated 
with hyperbaric oxygen (HBO), and 
were cured. The third was an A host 
who received no HBO, and who was 
also cured. Surgery ranged from 
encompassing débridement (49 pa- 
tients) or segmental resection (20 
patients) to hemimandibulectomy 
(two patients). Six patients under- 
went selective extraction of involved 
teeth and 21 underwent full-mouth 
extraction. Adjunctive procedures 
included sequestrectomy (six pa- 
tients), fenestration (one patient), and 
temporary placement of antibiotic 
beads (five patients). 

Patients underwent an average of 
1.6 surgical procedures for eradication 
of OM (range, one to four). No one 
type of surgical procedure had a bet- 
ter association with cure rate than 
any other. The number of operations 
required for cure (if cure was 
attained) did not differ by etiologic 
group, and there was no association 
between number of operations and 
cure. 

Reconstructive surgery was under- 
taken in 15 patients, with an overall 
87% success rate. Titanium tray 
grafts with cancellous bone chips 
were 100% successful (8/8) while cor- 
tical bone block grafts became 
infected in two cases (2/7 [71% suc- 
cess rate]). 

Hyperbaric Therapy.—Hyperbaric 
oxygen treatment was used in most 
stage B hosts and in all patients who 
had failed previous appropriate treat- 
ment. Some stage A hosts were also 
treated at the discretion of the operat- 
ing surgeon. Typical treatment in- 
volved 95-minute treatments ("dives") 
to 2.5 atmospheres. Treatment of non- 
radiation-related disease began with 
biopsy and débridement at day zero, 
followed by 30 dives. Patients with 
radiation-related disease underwent 


bone biopsy at day zero, and then 
underwent five dives prior to débride- 
ment, followed by 25 more dives. If a B 
patient underwent reconstruction, he 
received an additional ten dives after 
grafting. 

Forty-nine of 60 patients were 
treated with HBO (57% of A hosts, 
8575 of B hosts). Thirty-five (three A, 
32 B hosts) of 49 patients treated with 
HBO were followed up for at least six 
months. Twenty-eight (80% ) of these 
were cured (100% of A hosts, 84% of B 
hosts, P » .5). Of the 11 patients who 
did not undergo HBO, six were fol- 
lowed up for more than six months, 
with a 100% cure rate for A hosts, and 
a 67% cure rate for B hosts (the five 
followed up for less than six months 
were all B hosts). 


Response to Treatment 


Length of follow-up since the last 
operation or other treatment for 
obliteration of active OM ranged from 
0.8 to 261.3 months (mean, 50.1 
months). Forty-one (68%) of 60 
patients were followed up for at least 
six months. Of the 19 patients fol- 
lowed up for less than six months, 
four died of causes other than OM or 
ORN, 12 were unavilable for follow- 
up, and three were treated recently. 

A patient was “cured” only if he 
was followed up for at least six 
months (symptoms usually recurred 
within three to four months in those 
patients who failed after initial treat- 
ment); was free of pain; without swell- 
ing, fistula, or drainage; and without 
evidence of active OM on roentgeno- 
gram. 

Of the 41 patients who were fol- 
lowed up for at least six months, 33 
were cured and eight were not. Only 
55% of the original 60 patients were 
cured. When those patients who were 
followed up for less than six months 
were eliminated, however, the overall 
cure rate was 33/41 (73% ). There was 
no significant difference in cure rate 
when patients were considered by 
cause of disease. Patients who were 
followed up for less than six months 
were rated as cure status “unknown.” 
Postradiation therapy patients had 
the poorest follow-up rate (50% 
unknown) vs 16% unknown for the 
three other groups combined. 
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When considered by host status, six 
of seven A hosts were cured, with one 
result unknown, and 27 of 53 B hosts 
were cured, eight were not cured, and 
18 results were unknown. This gives a 
cure rate of 100% of all A hosts who 
were followed up for more than six 
months, and 77% of all B hosts who 
were followed up for more than six 
months (P > .2). By stage of disease, 
considering only patients who were fol- 
lowed up for more than six months, the 
cure rate for stage II was 100%; stage 
III, 65%; and stage IV, 88%; (P » .2). 

A patient was called “cured with a 
functional mandible” if he was cured 
at six-month follow-up visit and could 
chew most foods without discomfort 
or wear dentures comfortably (if 
appropriate). Patients who had un- 
dergone segmental resection for erad- 
ication of OM were considered to have 
functional mandibles only if they had 
subsequently undergone a successful 
reconstructive procedure. 

Twenty-eight patients were cured 
with a functional mandible. This rep- 
resents only 47% of the original 60 
patients, but 68% of those who were 
followed up for more than six months, 
and 85% of those who were cured of 
OM. Use of HBO did not have a statis- 
tical effect on chance of cure with 
function, but patients in whom HBO 
was not used were primarily A hosts 
with lower stages of disease. Again, 
there was no significant difference 
between stage of disease or etiologic 
groups. 


ORN vs Other Causes 


There were few differences between 
the postradiation group and the other 
groups. The postradiation group was 
older (T, 4.41, P « .001). More of the 
nonradiation group had good denti- 
tion (P < .011). Smoking and drinking 
history differed significantly, with 
more of the postradiation group being 
heavy smokers (P « .003) or drinkers 
(P «.03) The nonradiation groups 
had a longer mean follow-up (T, 2.18, 
P < .33). More patients in the nonra- 
diation group were cured (P < .007), 
but this difference disappeared when 
only patients who were followed up 
for more than six months were consid- 
ered. 
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COMMENT 

Mandibular OM can be challenging 
to diagnose and treaz. Determining 
the extent of »one removal needed is 
not easy, as ne one wants to sacrifice 
more bone then necessary. Frequent- 
ly, curative surzical resection of 
neerotic bone is delayed while local 
curettage, repeated sequestrectomies, 
and lengthy courses of empirically 
chosen antibic-ics are ased. A staging 
system that classified severity of dis- 
ease at the time of presentation and a 
treatment pro*ocol based on this stag- 


. ing system obviously eould be useful, 


not only in ceciding how to begin 
treatment of «ach individual patient 
(extent of surgery, length of antibiotic 
therapy, use of HBO), but also for 
meaningful comparison of treatment 
results from institution to institu- 
tion. 

We have developed such a staging 
system for mandibular OM and ORN. 
Each patient is assigned a number 
stage based or extent of mandibular 
bony involvement on roentgenogram 
and a letter stage based on host fac- 
tors. The treatment protocol based on 


. this staging system tailors extent of 


surgical treatment and adjunctive 
therapy to the extent of disease and 
quality of the natient’s host resources 
available. Generally, -he amount of 
initial bone involvement dictates the 
extent of iniial surgery and host 
stage determmes use of adjunctive 
therapy. 

Initial surgia! treatment is based 
on numerical stage of disease. The 
aim of initial surgery is to remove all 
non-viable bone, but mot to sacrifice 
more bone than is absolutely neces- 
sary. Stage I cisease of the mandible 
is rare, and net described here. Ade- 
quate surgery for stage II disease is 
usually bone »iopsy for culture and 
local curettags, and removal of any 
involved teeth. Initial surgery for 
stage III disease is bone biopsy for 
culture, apprepriate -ooth removal, 
sequestrectomy if needed, and thor- 
ough local désridement. Mandibular 
continuity remains irtact after dé- 
bridement. Stage IV disease is usually 
treated by sezmental resection and 
removal of multiple teeth. An exter- 
nal fixation device is usually needed 
for mandibula- stabilization. 


Initial length of antibiotie treat- 
ment is also based on numerical stage 
of disease. All antibiotic therapy is 
culture-directed, and bone for culture 
is obtained when the patient has not 
received systemic antibiotic therapy 
for at least 48 hours. Two weeks of 
appropriate antibiotic therapy is usu- 
ally adequate for stage II disease. 
Antibiotic therapy is continued for 
four weeks for stage III disease. For 
stage IV disease, antibiotic beads may 
be placed temporarily in the surgical 
defect and systemic antibiotic cover- 
age is continued for six weeks. 

Host staging determines the use of 
additional therapeutic regimens and 
is based on the following factors: 
smoking and drinking history, hemo- 
globin and albumin levels, diabetes, 
history of radiation therapy, recent 
weight loss, atherosclerosis, and other 
systemic diseases. An A host is a 
healthy nonsmoking patient who has 
none of these risk factors. When 
treated as outlined above, this patient 
will almost always have a good result. 
Use of HBO does not improve the 
outcome in the A host. 

A B host has one or more local or 
systemic factors that are expected to 
impede healing. Treatment is aimed 
at changing the B host to an A host or 
as close to an A host as possible. 
Careful identification of these factors 
permits changing of the changeable 
factors, and minimizing the impact of 
the nonchangeable factors. Patients 
who smoke are strongly encouraged to 
quit smoking prior to surgery. Even a 
one- or two-week cessation appears to 
be helpful in wound healing. A long 
history of heavy ethanol use is not 
changeable, but appropriate vitamin 
supplements can be provided. Mild 
anemia is treated with iron supple- 
mentation and severe anemia (hemo- 
globin concentration, «100 glL) with 
transfusion. Poor nutrition, as evi- 
denced by an albumin level less than 
30 g/L or recent loss of more than 5% 
of usual weight, is treated aggressive- 
ly with nutritional supplementation, 
enteral or parenteral. Diabetes is 
brought under optimal control. 

Many of our patients were classified 
as B hosts because of history of radia- 
tion therapy. This is, in itself 
unchangeable, but HBO can amelio- 
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rate some of the detrimental effects of 
radiation on healing. Radiation causes 
devascularization, resulting in hypox- 
ic tissue, and oxygen is essential to 
wound healing. In hypoxic conditions 
(limited anaerobic metabolism) fibro- 
blasts can survive, but are unable to 
synthesize collagen. Hunt et al” 
however, have demonstrated acceler- 
ated collagen synthesis in moderately 
hyperoxic conditions. Furthermore, 
they demonstrate that wounds will 
consume more oxygen if it is avail- 
able. Increasing capillary Po, with 
HBO” allows further migration of col- 
lagen-producing fibroblasts, and also 
results in an increased synthetic rate. 
This, in turn, accelerates angioneo- 
genesis. Histologic studies have con- 
firmed the inductive effect of HBO on 
capillary ingrowth in previously irra- 
diated tissues.'^? This effect of HBO 
in enhancing collagen synthesis and 
angioneogenesis in the B hosts results 
in increased oxygen delivery to the 
tissue, causing improved wound heal- 
ing. 

The ideal study for evaluation of a 
particular treatment is usually a pro- 
spective, randomized, double-blind 
study. The patients described in this 
article were studied retrospectively, 
so this was neither a prospective nor a 
randomized study. Furthermore, 
when considering patients who were 
followed up for more than six months, 
there was no statistically significant 
difference in ultimate cure rate 
between B hosts who received HBO 
(27 [84% | of 32) and those who did not 
(two [67%] of three). In spite of the 
retrospective nature of this article 
and the lack of statistical proof of 
improved outcome with HBO, we and 
numerous other researchers who treat 
such problems?*? feel strongly that 
HBO is an extremely beneficial treat- 
ment adjunct in B hosts with mandib- 
ular bone infections, which includes 
all patients with mandibular ORN. 
The ideal prospective study, which 
would include withholding HBO from 
a randomized group of patients, may 
not be one that can be ethically jus- 
tified. 

Complications and adverse reac- 
tions associated with HBO are 
extremely rare. Over the past 11 
years, 1143 patients have been treated 
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in our Hyperbaric Facility of UTMB. 
About 2% (including all comatose 
patients) have required myringotomy 
for equalization of middle ear pres- 
sure. There have been three (0.0026% ) 
oxygen-induced seizures that were 
quickly and effectively treated by giv- 
ing the patient air breaks from the 
100% oxygen. None of these patients 
had any sequelae. Pneumothorax 
from rupture of an emphysematous 
bleb is a theoretical possibility. Fire is 
a potential catastrophic occurrence. 
For this reason, the chamber is fitted 
with a fire suppression system similar 
to building sprinkler systems. Neither 
pneumothorax nor chamber fires have 
occurred here. One other drawback to 
HBO is that the angioneogenesis 
results in greater intraoperative blood 
loss. In our experience this has been in 
the range of 20% to 40% greater than 
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would be expected in someone who 
had not received HBO when undergo- 
ing a similar operation, but this has 
not caused any clinically significant 
problems. 

Other researchers have presented 
compelling evidence that ORN is a 
different process from other types of 
mandibular infections, both in initiat- 
ing event and in the importance of 
bacterial infection to the progress of 
disease. In this series, nevertheless, 
the presenting characteristics, types 
of treatment required, and responses 
to treatment of the two groups (ORN 
and OM of other origins) are striking- 
ly similar. Therefore, for purposes of 
therapeutic decision-making and com- 
parison of treatment outcomes, 
grouping of both types of patients 
within one staging system appears 
reasonable. 
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è Sixty-six oatients with recurrent 
respiratory pasillomatosis of juvenile 
onset were treated for six months with 
interferon alta-r1 (Wellferoa) in a random- 
ized crossover Fial. Half received interfer- 
on alfa-n1 mtramuscularly at a dosage of 
5 mecaunits per square meter daily for 28 
days and then thrice weekly for five 
months. followed by six months of obser- 
vation. The other half were observed for 
six months and then treated. Operations 
were performed every two months to 
assess disease extent by a scale devel- 
oped fcr this perpose. The score for the 
patients during he first observation peri- 
od was stebie. There was a statistically 
significant lowering of score in patients 
receivirg interferon alfa-n1 during both 
periods of druc administration. Eight of 
57 patients wit assessable airway dis- 
ease achieved complete remission, as did 
one additonal patient with disease 
limited to the rasopharynx. No patients 


nem mespiratory papillomas 
are histo ogically benign epithe- 
lial necplasms associated with human 
papillomavirus (HPV) types 6 and 11.’ 
The mest common site for growth is 
the larynz, brt disease may extend 


achieved complete remission during six 
months of observation alone. This differ- 
ence was statistically significant. Patients 
without tracheostomy were significantly 
more likely to achieve remission than 
those with a tracheostomy. The patients 
who were observed after discontinuation 
of the drug therapy showed a significant 
rise in score within four months. Symp- 
toms of toxicity included transient fever, 
fatigue, nausea, and headache. Eleva- 
tions in serum aspartate aminotransfer- 
ase levels occurred in 64% of the pa- 
tients. There was an inverse correlation 
between age and the ability to tolerate 
the medication. The dose studied may be 
close to the maximum tolerated dose. It 
appears that interferon alfa-n1 as an adju- 
vant to routine surgical management is 
effective in slowing the growth of respira- 
tory papillomas. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1163-1169) 


from the true vocal cords to involve 
trachea, bronchi, and lung parenchy- 
ma in severe cases. There is a bimodal 
age distribution of this condition, 
with peaks before the age of 5 years 
(juvenile onset) and over the age of 20 
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years (adult onset).? The disease is not 
common; the precise incidence is 
unknown. One report has estimated 
its prevalence in the United States at 
no more than 2000 new cases per 
annum.! 

Although not a common disease, 
recurrent respiratory papillomatosis 
(RRP) is accompanied by a high 
degree of morbidity and mortality due 
to central airway obstruction and/or 
destructive pulmonary papillomato- 
sis. Standard management consists of 
biopsy diagnosis followed by care- 
ful microendoscopic excision, usually 
with a carbon dioxide laser. Surgical 
management results in complete con- 
trol of the disease in a proportion of 
cases.’ Although surgery removes vis- 
ible warty growths, the HPV genome 
remains in normal-appearing tissue.* 
Regrowth of papillomas is common, 
and most patients require frequently 
repeated surgical interventions over 
many years. The goal of therapy in 
this disease is total and permanent 
eradication of papillomas. However, 
both physician and patient would con- 
sider therapy successful if the symp- 
tom severity and frequency of neces- 
sary operations were reduced. 

In 1976, a group of Scandinavian 
investigators initiated treatment of a 
small group of patients with RRP, 
employing natural leukocyte interfer- 
on. There was an observable clinical 
response in all seven patients.’ Sever- 
al uncontrolled trials in the United 
States and Europe have corroborated 
these earlier findings.*" 

Based on the encouraging results of 
these initial studies, and of a prelimi- 
nary trial with the artificial interfer- 
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on inducer poly IC; a multicenter, 
randomized controlled trial was initi- 
ated to examine the effectiveness of 
interferon alfa-nl (Wellferon, Bur- 
roughs Wellcome Co, Research Trian- 
gle Park, NC) in the treatment of 
RRP.’ This report gives the summary 
of the full period of observation dur- 
ing this crossover trial, in which 
patients were followed up for six 
months of observation and six months 
of interferon alfa-nl treatment. 


PATIENTS AND METHODS 
Collaborating Institutions 


Otolaryngologists from 12 institutions, 
with a wide geographical distribution in 
North America, entered patients into this 
study. At each institution a pediatric 
oncologist was available for supervision of 
the administration of the medication. 


Medication 


Human interferon alfa-nl is a purified 
preparation of o interferons produced by 
Sendai virus stimulation of the human 
lymphoblastoid cell line Namalwa.'? Inter- 
feron alfa-nl is isolated from cell-free 
supernatants, concentrated, and purified 
to a level of 2 X 10* IU/mg of protein. This 
human a interferon has a purity of 95% or 
greater prior to final formulation with 
human serum albumin. It contains at least 
16 human a interferon subtypes." The bio- 
logical activity of interferon alfa-nl is 
expressed in megaunits (MU) (10° IU = 1 
MU) and is determined in a viral cytopath- 
ic effect inhibition assay standardized 
against the international standard MRC- 
69/19. 

All doses of interferon alfa-nl were 
injected intramuscularly by the patient or 
a family member after adequate instruc- 
tion. Injection sites were rotated. The usu- 
al volume was 0.5 to 1.5 mL per injection 
site. Acetaminophen was used for control 
of symptoms, and salicylates were not 
administered because of their possible del- 
eterious effect on platelet function in 
patients requiring frequent surgery and 
also because cyclooxygenase inhibitors 
inhibit interferon effects in vitro.” 


Determination of Viral Subtype 


Biopsy specimens were snap frozen at 
the time of initial operation during the 
study and sent to a central reference labo- 
ratory. Papillomavirus infection was docu- 
mented by nucleic acid hybridizations 
using DNA extracted from the tissue." 
Papillomavirus subtypes were determined 
on the basis of hybridization patterns 


obtained in Southern transfer analyses 
using radioactively labeled HPV-6 DNA as 
a probe when the DNA samples were 
digested with the restriction endonucle- 
ases HindIII, Hpal, EcoRI, or PstI as 
described previously." 


Patient Eligibility Criteria 


The criteria for inclusion in the study 
were as follows: the diagnosis of histologi- 
cally proved RRP with no evidence of ana- 
plasia; onset of disease before the age of 16 
years; a history of at least six months’ 
duration of disease; symptomatic require- 
ment for at least two operations during the 
six months prior to entry into study; age of 
more than 12 months and less than 45 
years; and availability for follow-up at one 
of the participating centers. Informed con- 
sent was given by patient or guardian on 
forms approved by each institutional 
review board. Patients were excluded if 
they had (1) significant health problems 
that might impair tolerance of anticipated 
acute pyrexial reactions associated with 
interferon administration; (2) renal insuf- 
ficiency (serum creatinine >88 umol/L); 
(3) liver dysfunction as indicated by aspar- 
tate aminotransferase levels greater than 
three times the upper limit of normal; or 
(4) known hypersensitivity to neomycin or 
polymyxin B. 


Treatment Plan 


Patients underwent a baseline endoscop- 
ic excision and assessment of disease 
extent within two weeks of randomization 
into study. Thereafter, operations were 
repeated every two months during the 
study for measurement of disease extent. 
All detectable papillomas were resected at 
each operation. Operations were per- 
formed more frequently than every two 
months if clinically indicated. 


Randomization and Stratification 


Patients were randomized in a crossover 
fashion. Group A received 5 MU/m? of 
interferon alfa-nl daily for 28 days, fol- 
lowed by the same dose thrice weekly for 
five months, and then crossed over to 
observation (ie, surgery alone). Group O 
was observed initially for six months and 
then crossed over for six months of inter- 
feron alfa-nl therapy as an adjuvant to 
surgery. Early crossover was permitted if 
more than three operations were necessary 
before the six-month observation period 
was complete. The dose of 5 MU/m? was 
based on the dose used by Haglund et al‘ of 
3 MU of leukocyte interferon per patient, 
which appeared to have been effective. 
Patients were stratified by age at time of 
entry into study as follows: stratum 1, 1 to 
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3 years of age; stratum 2, 4 to 6 years of 
age; stratum 3, 7 to 14 years of age; and 
stratum 4, 15 years of age or older. 


Assessment of Extent of Disease 


A scale was developed to describe the 
extent of disease. This scale took into 
account the number of diseased anatomic 
sites and the severity of surface area and 
lumen encroachment at each site. In the 
laryngotracheal region, nine anatomic 
sites were identified: five were in the lar- 
ynx (epiglottis, false cords, ventricle, true 
cords, and subglottis) and four were in the 
tracheobronchia! region (tracheotomy site, 
trachea, carina, and main-stem bronchus) - 
(Figure). The presence or absence of papil- 
lomas at each anatomic site was noted and 
a single point given for any disease at each 
site. Another point was given if more than 
one third of the surface area was involved 
at that site; an additional point was given 
if there was eneroachment of more than 
one third of the lumen at any site. Thus the 
maximum possible score for any patient 
was 27. Complete response was defined as a 
score of 0 persisting for at least two opera- 
tive observations, ie, for a minimum of 
four months. 


Follow-up Studies Obtained 


Blood counts were obtained weekly dur- 
ing the 28-day course of daily interferon 
alfa-nl administration and monthly there- 
after. Liver and renal functions were 
assessed at weeks 1 and 3 during the daily 
interferon alfa-nl administration and 
monthly thereafter. Blood counts and 
blood chemistries were obtained every two 
months, at the time of operation, on the 
patients during the observation period. 
Studies were obtained more frequently if 
clinically indicated. 


Patient Accrual Requirements 


On the basis of prior studies, it was 
anticipated that there would be a response 
rate of at least 25% in the treatment 
group. To see a difference between 5% and 
25% response rate in a two-tailed analysis 
with 90% power and an a of .05, 62 patients 
per arm should suffice." Since each patient 
could be assessed for both the control and 
the experimental periods, a total of 62 
patients was thought to be adequate to 
establish whether or not interferon alfa-nl 
was active in the treatment of RRP. 


Statistical Analysis 


The disease response is assessed by the 
comparison of the disease scores for the 
two groups of patients at each operation. 
The Wilcoxon rank-sum method was used 
for this comparison. Analyses were per- 
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formed both by assigned group and by 
administered tr-atment group. Compari- 
son of numbers of patients experiencing 
toxic effeets in euxch age cohort was made 
by x? analysis. 


EESULTS 
Patent Groups 


Sixty-six patents were entered into 
the study. The patient demographics, 
disease charac»eristics, and viral sub- 
types are shawn in Table 1. Both 
patient groups had disease of equiva- 
lent severity. Four patients in group A 
and two in grorp O hac disease of less 
than six montks’ duration at the time 
of entry into study. They did meet the 
requirement fer frequency of opera- 
tions, and thei: data were included in 
the analysis. 

Thirty-threespatients were random- 
ly assigned to -eceive initial interfer- 
on alfa-nl therapy (group A). One 
patient refusee therapy, one had no 
measurable di@ase at entry, and two 
were treated brt had orly extra laryn- 
gotracheal disease and therefore 
could not be ev..luated for response by 
the scoring syszem. Two were assess- 
able for toxic eTects only, since inter- 
feron alfa-nl therapy was stopped 
before response eould be assessed at 
the first follow-up operation. Twenty- 
seven patients were assessable for 
interferon alfa-n! response in period 
one. All 27 patents were also assess- 


able for extent of disease during peri- 
od two (observation). 

Thirty-three patients were ass:gned 
to initial observation (group O). Inter- 
feron alfa-nl was initially adminis- 
tered to three patients, in violation of 
the protocol. One of the three reused 
treatment after a few doses, and no 
further data were collected on this 
patient. The other two showed ne dis- 
ease response. Their data were ana- 
lyzed according to treatment as- 
signed. Two patients improved with 
operations alone, although neither 
achieved à complete remission (CR) 
within the first six months. They nev- 
er crossed over to interferon al^a-nl 
therapy. The data for these four 
patients are included only in the anal- 
ysis of period one. Twenty-eight cf the 
33 patients, then, who were ran- 
domized to initial observation were 
assessable for response during period 
two. Overall, 57 of 66 patients were 
assessable for response. 


Response Assessment 


The composite scores, with medians 
and ranges for the extent of disezse at 
each operation for each group of 
patients, are shown in Table 2. The 
operation is defined by the time of 
study at which it was performed. 
Operation 1, for example, was sched- 
uled to be performed at 56 days into 
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study. Any value that fell within ten 
days of that scheduled date was 
included as operation 1. The dates of 
the other scheduled operations are 
indicated, and, again, have a variable 
of plus or minus ten days. Because 
some patients did not have operations 
on schedule and because early cross- 
over was allowed, not every patient 
contributed a score to each observa- 
tion period, particularly at the six- 
month period (operation 3). The num- 
bers of patients for whom scores were 
avallable at each operation are also 
noted in Table 2. 

Several features of the composite 
score data are worthy of note (Table 
2). First, the median baseline scores of 
both groups were identical, which 
indicates the validity of the scoring 
system, since the groups are similar in 
clinical characteristics and extent of 
disease noted by other measures in 
Table 1. Second, after an initial drop 
from 8 to 6, the median score in the 
initial observation group during the 
first period remained stable. This sug- 
gests that disease was recurring at a 
reproducible rate in each patient and 
again reflects the validity of the scor- 
ing system. Third, there was a statis- 
tically significant difference between 
the scores of the initial observation 
and interferon alfa-nl groups at the 
second- and fourth-month operations. 
This shows the rapid beneficial effect 
of interferon alfa-nl administration. 
The difference at six months was not 
statistically significant, perhaps be- 
cause there were fewer patients avail- 
able for analysis at that point. As has 
been reported, in the period prior to 
crossover, two patients on the treat- 
ment arm and no patients on the 
observation arm achieved CR. Fourth, 
there was a dramatic improvement in 
the scores of the initial observation 
group when interferon alfa-nl was 
added to surgical management after 
six months. During this postcross- 
over period, six additional patients 
achieved CR. Thus, eight of 57 assess- 
able patients achieved CR during six 
months of interferon alfa-nl adminis- 
tration. One patient with disease lim- 
ited to the nasopharynx also achieved 
CR while receiving interferon alfa-nl. 
None of the 57 assessable patients 
achieved CR during six months of 
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Characteristics 


Extent of disease at time of entry into study 
Disease limited to larynx 


Human papillomavirus subtype 
6c 


Unknown 


Table 1.—Baseline Patient Characteristics " 


No. of patients 33 33 


Age at onset, y; median (range) 2.1 (0.4-9.7) 1.5 (0.4-9.8) 

Duration, mo; median (range) 14 (4-468) 21.5 (3-324) 

Age on entering study, y; median (range) 4.5 (1-44) 4.5 (1-30) 
15 14 


Extralaryngeal disease 14 14 
Pulmonary lesions 2 4 
Tracheotomy present 12 14 





Group A Group O 





6 
7 
4 


* Group A indicates patients who received initial interferon alfa-n1 treatment; group O, initial observation. 





Table 2.— Disease Extent Scores by Treatment Group * 


M rer 


Operation No. 







Treatment Group Baseline 1 


2 3 // 4 5 6 
Day of study 56 112 168 224 280 336 


Group O 
Median score 8 6 6 6 3 1.5 1 
Range 1-21 1-22 0-20 1-15 0-22 0-20 0-14 
No. of patients 32 30 27 22 28 28 27 
Group A 
Median score 8 2 2 2 3.5 4 4.5 
Range 1-21 0-14 0-14 0-16 0-24 0-20 0-16 


No. of patients 


27 26 27 22 18 26 24 
4 .005 .01 .2 5 .05 .007 


P value, group O 
vs group A 






* Group O indicates patients who received initial observation; group A, initial interferon alfa-n1 treatment. 


observation alone. This difference is 
significant by x? analysis (P « .01). 
An additional 19 patients showed a 
fall in score to less than half the 
baseline level during interferon thera- 
py, giving a partial plus complete 
response percentage of 47% (27/57). 
Four (12926) of 33 assessable patients 
achieved a partial remission on obser- 
vation alone. In one patient, a single 
pulmonary nodule resolved. There was 
no consistent effect on the extent of 
pulmonary disease in the other 
patients as assessed by roentgenogra- 
phy and computed tomography. 
Discontinuation of interferon alfa- 
nl therapy resulted in a relatively 
rapid return of disease of increased 
severity. There was a gradual worsen- 
ing of scores in group A (initial inter- 


feron alfa-nl treatment) during the 
observation period after interferon 
alfa-nl therapy had been discontin- 
ued. By day 336 there was a statisti- 
cally significantly higher score in the 
group who had not been receiving 
therapy for six months. Of the two 
patients who achieved CR with the 
initial course of interferon alfa-nl, 
one CR persisted throughout period 2 
and the other did not. Another patient 
in group A improved from a baseline 
score of 9 to a day 168 score of 1. This 
patient continued to improve on 
observation and achieved CR by day 
336. No patient achieved complete 
clearance of disease with six months 
of surgical management alone, al- 
though the single patient who refused 
therapy and improved with surgery 
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alone achieved a CR after one year of 
repeated operations. 

There was no clinical correlation 
between age, prior duration of dis- 
ease, or initial extent of disease with- 
in the airway and the ability of the 
patient to achieve CR. However, while 
26 of the 66 patients in the study had a 
tracheostomy, seven of eight patients 
who achieved CR did not have a tra- 
cheostomy. Therefore, lack of a tra- 
cheostomy correlated significantly 
(P«.01) with the ability of the 
patient to achieve CR. There was no 
apparent correlation between HPV 
subtype and the ability of the patients 
to achieve remission. These data are 
shown in Tables 3 and 4. 


Toxicity 


Of the 66 patients, seven could not 
be evaluated for toxic effects. Six nev- 
er received interferon alfa-nl, and for 
one a portion of the records was lost. 

Tolerance for interferon alfa-nl 
was inversely related to age. Table 4 
shows the percentage of patients who 
completed the planned therapy by age 
stratum. The projected total dose of 
interferon alfa-nl to be administered 
during the study was 440 MU/m?. The 
percentage of patients who received 
90% or more of that prescribed dose 
fell progressively, from 82% in the 
youngest patients to only 22% in the 
oldest patients. This trend was signif- 
icant (P=.01 by x? analysis). The 
reasons for decreasing the dose or 
discontinuing therapy in the 19 
patients who had less than 90% of 
drug administered were as follows: 
elevated liver functions (11); low 
white blood cell count (seven); patient 
decision (four); abdominal pain (one); 
hypertension (one); and unclear (one). 
In several patients there was more 
than one simultaneous reason. Total 
administered dose did not correlate 
with achievement of CR. Three of nine 
patients who achieved CR received 
less than 90% of the scheduled dose. 

Symptoms of toxicity diminished in 
severity with continued administra- 
tion of interferon alfa-nl. The per- 
centage of patients experiencing mod- 
erate or severe symptoms with time is 
shown in Table 5. The most common 
symptom was fever, which was mod- 
erate or severe in 72% of patients 
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Table 3.—+Human Papillomavirus 
(HPV) Sebtyzes and Number 
of Complete Femissicns (CRs) 


HPV Subtype Total 





Table 4.—Completion of Therapy and Response by Age at Entry Into Study 


No. (%) Receiving >90% of 


Age, y/ No. 
No. of Patients Evaluated 


1-3/29 28 23 (82) 5 (18)* 


4-6/16 12 
7-14/12 

=15/9 

Total 66 


Planned Therapy CRs, No. (%) 
9 (75) 1 (8) 
6 (60) 1 (10) 
2 (22) 1 (10) 

40 (68) 9 (15)* 





* One additional patient with only nasopharyngeal disease achieved complete remission (CR). 


Table 5.—Symptoms of Toxicity by Age at Entry Into Study” 


Percent With Symptoms 


Week 4 Week 12 


Aspartate 


Aminotransferase, 


U/Lf 


2100 


25 Alopecia, 2; febrile seizure, 
1; aching joints, 1 
30 Alopecia, 2; weight loss 
2 1096, 1 
Hypertension, 1; respiratory 


death, 7 








“Fe indicates ‘ever; =a, fatigue; NV, nausea and/or vomiting; and H, headache. 
tPercent of Datients «ith normal values or with at least one elevation into the range indicated. 
tOne patier* wm urcerlying neurologic disorder had afebrile seizures. 


during the frst week. This figure 
declined to 16 X. t» 12% by the 20th to 
24th week. The fever generally 
occurred six te eignt hours after inter- 
feron administration. Some patients 
gave themselves interferon alfa-nl 
and took acetaminophen in the 
evening so that she fever would not 
interfere with their daytime activi- 
ties. Other -onsznon moderate to 
severe sympt»m- in the first week 
included fatmue (46%), headache 
(18%), nausea 14%), and chills 
(12% ). No patien®s experienced mod- 
erate or severe discomfort at the 
injection site, but 14% reported mild 
discomfort daring the first week. All 
of these sym»toms had disappeared 
by week 24 Ehe ack of tolerance of 
adult patients for interferon alfa-nl 
could not be explained on the basis of 
reported sym o»toms. The only symp- 
tom that appeared to be more common 
in the older patients was headache. 
Liver toxicity was the most common 
laboratory abaormality, and at least 
one abnormal vaime was seen in 64% 
of the patien-s (“able 5). Aspartate 
aminotransfezase levels were in the 50 
to 99 U/L rawe an at least one occa- 
sion in 24 patients (40%); 100 to 199 
U/L in ten petierts; and 200 U/L or 


more in four patients (24% >100 
U/L). In one patient liver toxicity was 
life-threatening, with eventual aspar- 
tate aminotransferase levels above 
1000 U/L and bilirubin elevated to 43 
umol/L. This abnormality reversed 
with cessation of interferon alfa-nl 
therapy. 

A modest fall in white blood cell 
count was not uncommon. Six (10%) 
of the patients had at least one total 
polymorphonuclear leukocyte count 
below 0.5 X 10°/L, and an additional 
12 (20% ) had at least one polymorpho- 
nuclear leukocyte count of less than 
1.0 X 10°/L. These counts rapidly re- 
turned to normal when interferon 
alfa-nl therapy was interrupted. No 
patient had hematocrit values less 
than 0.30, and only one patient had 
transient thrombocytopenia with a 
single platelet count of less than 
100 x 10?/L. 

There were two other serious events 
that occurred during the study. One 
patient, aged 44 years, with a history 
of intermittent hypertension prior to 
the start of interferon alfa-nl therapy 
had a sustained and persistent rise in 
blood pressure once the therapy was 
started that did not return to base- 
line when therapy was discontinued. 
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Another patient completed a course of 
interferon alfa-nl without response. 
He was found dead, alone in his auto- 
mobile, halfway through the observa- 
tion period. He had severe laryngotra- 
cheal and pulmonary involvement 
with papillomatosis, and, at autopsy, 
death was attributed to mechanical 
plugging of the airway and tracheoto- 
my with papilloma. It was not clear 
that treatment had contributed to his 
death. 


COMMENT 


One of the problems in assessing 
the effect of interferons in RRP has 
been the lack of a standard, quantita- 
tive method for measuring the extent 
of disease. A scale for comprehensive 
scoring of lesions was devised that 
accounted for the number of disease 
sites, the extent of surface area dis- 
ease, and exophytic vs sessile growth 
pattern. The patient groups were com- 
parable in the amount of disease at 
entry into study, as evidenced by the 
median score using this scale. This 
scale was also practical and reproduc- 
ible, as evidenced by the stable scores 
at operation during the initial obser- 
vation period. Because :his is a non- 
parametric measurement, Wilcoxon 
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rank-sum tests were used to compare 
scores among patient groups at each 
operation. There was a significant 
improvement in each group of pa- 
tients during the period of interferon 
alfa-nl administration. Forty-seven 
percent of 57 assessable patients 
showed a fall in their score to less 
than half the baseline value. This 
included eight patients (14%) who 
had complete clearance of airway dis- 
ease and one patient who had disease 
limited to the nasopharynx. This rate 
of complete and partial response 
allowed us to conclude that interferon 
alfa-nl therapy retarded the rate of 
papilloma regrowth. Our response 
rate is comparable with that seen in 
prior uncontrolled studies*”'’” with 
natural leukocyte interferon, in which 
the complete/good response rate 
ranged from 32% to 53%. 

In our study, operations were per- 
formed at a constant interval to facil- 
itate measurement of disease; howev- 
er, it would be logical to conclude that 
patients receiving interferon alfa-nl 
might well have required surgery less 
frequently than untreated patients. In 
a multicenter trial in Europe? using 
recombinant interferon alfa-2c treat- 
ment in laryngeal papillomatosis, re- 
sponse was assessed by determining a 
patient’s maximum interval between 
operations prior to entry into study 
and by noting whether the time period 
between operations could be increased 
with interferon administration. These 
investigators concluded that 13 of 15 
patients responded with an increase 
in interval between operations while 
receiving interferon. The reason this 
interval was not used as the measure 
in the current study is that the indica- 
tions for operation are inexact and 
often subjective and unless the study 
groups are masked, these conclusions 
must be accepted with caution. 

The response to interferon alfa-nl 
therapy is not durable. The median 
score for the initial interferon alfa-nl 
treatment group rose consistently at 
each operation after the therapy was 
discontinued; therefore, by four 
months after discontinuation of the 
therapy, the group under observation 
had significantly higher scores than 
the group currently under treatment. 
Only one of the two CRs achieved 


during the initial treatment period 
persisted. This rapid regrowth of dis- 
ease after discontinuation of interfer- 
on alfa-n1 therapy is disappointing. In 
the past, it has been suggested that 
RRP is a variable disease that fre- 
quently undergoes spontaneous re- 
mission. In this patient population, 
selected for persistence of disease 
through at least three operations, 
spontaneous regression was observed 
only once. Our data are more consis- 
tent with the observation that papillo- 
mavirus genome persisted in most of 
the patients throughout the treat- 
ment period.’ 

Lundquist et al? re-treated a num- 
ber of their patients who had recur- 
rences after interferon therapy had 
been discontinued. They felt that with 
three to four years of continuous ther- 
apy, more prolonged remissions were 
achieved. Once the observation period 
was complete, interferon alfa-n1 ther- 
apy was reinstituted in some of the 
patients who were in our study. Late 
follow-up data will eventually be 
available for this group as well. 

There was no correlation with age, 
duration, or extent of disease and 
response. There is some suggestion in 
the literature that disease of adult 
onset may be more responsive to 
interferon than disease of juvenile 
onset. Haglund et alf saw responses in 
two of two patients with adult onset of 
disease; and Bomholt,? in eight of 
eight. The current study was limited 
to individuals with juvenile onset 
(<14 years of age) of disease, regard- 
less of their age at the time of study. 

Endoscopic excision of papilloma- 
tous growths is the cornerstone of 
RRP management. Among the sever- 
est cases with florid regrowth, trache- 
otomy may become necessary to 
secure a safe and effective airway, but 
it is recognized that the tracheotomy 
site itself, perhaps because of con- 
stant mechanical trauma to the respi- 
ratory mucosa, becomes the site of 
papillomatous growths, and it is 
thought that the risk of tracheobron- 
chial and pulmonary papillomatosis is 
increased.” In this study 26 (89%) of 
66 patients had a tracheostomy, while 
only one of the eight who achieved 
complete remission had a tracheosto- 
my. Thus, the presence of a tracheo- 
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stomy negatively impacted on the 
ability of the patient to achieve CR. 
With long-term interferon therapy, it 
is hoped that additional patierts will 
achieve decannulation, which will 
favor eventual complete disease clear- 
ance. 

The influenzalike syndrome, with 
fever, headache, chills and nausea, as 
well as the decrease in symptomatic 
discomfort with continued interferon 
administration, has been observed 
repeatedly in clinical trials wi-h this 
agent.> The doses of interferon alfa- 
nl administered in this study ap- 
peared to be the maximum tolerated 
by the older patients; only two (22%) 
of nine patients completed 90% of the 
planned therapy. The younger pa- 
tients completed therapy 8296 of the 
time, and patients in the other age 
strata demonstrated intermediate 
values (Table 5). Phase 1 studies with 
interferon alfa-nl in adults and chil- 
dren have shown similar results, 
namely fever and influenzalike symp- 
toms and transient abnormalities in 
hematologic and hepatic function? 
In another study in childrer with 
acute nonlymphocytic leukemia who 
were intravenously given doses as 
high as 30 MU/m?’,* six of 12 patients 
had evidence of coagulation defects 
with prolonged prothrombin or par- 
tial thromboplastin times. In two 
cases bleeding occurred in assoeiation 
with thrombocytopenia. If long-term 
therapy is to be administered to young 
children, the dosage level of 5 MU/m? 
will probably be acceptable, but adults 
may require shorter courses or some- 
what lower doses. The full dose 
administered in this study may not 
have been necessary to achieve 
response, since three of nine patients 
who achieved CR received less than 
90% of the scheduled dose. 

We conclude that interferon alfa-nl 
is effective as adjuvant therapy with 
surgery in the management of RRP. 
This agent has also been effec-ive in 
another HPV disease. Two-month 
courses of interferon alfa-nl adminis- 
tered intramuscularly at doses of 5 
MU/m' have been effective in s. owing 
the growth rate of refractory genital 
papillomas and were well tolerated.? 
The reason for the effect of interferon 
in papillomavirus diseases is un- 
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known. The known mechanisms of 
action of intereron that might 
account for the effect are inhibition of 
viral replication, inhibition of cell 
growth, alteratier of cell surface anti- 
gen expression, and effects on various 
aspects of immune reactivity, such as 
the level əf cytctoxic effector cells 
and/or antibody production.” A po- 
tential prabiem with any biological 
response modifier is that the desired 
effect on the immrune system may be 
maximal at a cose that is different 
from the dassie maximum tolerated 
dose as defined in phase 1 trials of 
other therapeutic agents. Despite this 
pessibility,in mos trials of interferon 
in human tumors response has been 
increased at higher doses.” However, 
patient eompliaace in this study sug- 
gests that :nter-e-on alfa-nl was giv- 
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en at or near the maximum tolerated 
dose for long-term administzation. 
Thought must therefore be gi-en to 
combination therapy to increase the 
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mitotic agents (eg, podophyllum resin 
and colchicine) can cause regression 
of papillomas with topical application. 
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tors (eg, flucytosine and bleorycin) 
can cause regression when they are 
administered locally or systemieally.*! 
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The ideal management of patients 
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symptoms, but ultimately elimization 
of the virus. In addition to the me- 
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Chromosomal Analysis of 


Recurrent Laryngeal Papillomas 


Ann-Leslie Zaslav, MS; Bettie M. Steinberg, PhD; 
Judith Stamberg, PhD; Yue J. Lin, PhD; Alan L. Abramson, MD 


e Recurrent laryngeal papillomas are 
tumors believed to be induced by human 
papillomaviruses. Severity of this disease 
varies due to the unpredictability of clini- 
cal remissions and recurrences. However, 
the severity of the disease does not affect 
the classification of these tumors as 
benign, and the rate of spontaneous con- 
version of recurrent laryngeal papillomas 
to carcinomas is very low. Laryngeal pap- 
illomas from six patients were evaluated 
cytogenetically after short-term culture. 
All six specimens were chromosomally 
normal, consistent with their classifica- 
tion as benign tumors with a low rate of 
malignant conversion. The presence of 
human papillomaviruses has no detect- 
able effect on the chromosomes of these 
tumors. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1170-1174) 


ecurrent multiple laryngeal papil- 
lomas are rapidly growing, non- 
invasive benign tumors usually caused 
by human papillomaviruses (HPV).'* 
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They are located primarily on the 
vocal cords and epiglottis but can also 
involve the oral cavity, trachea, and 
lungs. Clinical symptoms include 
hoarseness, respiratory distress, stri- 
dor, and aphonia. In severe cases 
laryngeal papillomas can block the 
airways with massive amounts of tis- 
sue; if left untreated these lesions can 
lead to death. The age of onset of the 
disease is anywhere from 3 months to 
70 years of age or more, with children 
and adults affected with equal fre- 
quency.^* There appears to be no sig- 
nificant difference between juvenile- 
and adult-onset disease.* 

One factor that makes this disease 
difficult to manage is that both recur- 
rence and remission are totally unpre- 
dictable. Patients can have repeated 
recurrences of the disease necessitat- 
ing surgery every month, or go into 
remission for years. The variable 
nature of the disease is thought to be 
caused by a latent HPV infection in 
apparently normal tissue adjacent to 
laryngeal papillomas and in patients 
in remission.* 

Even though laryngeal papilloma- 
tosis can present with severe clinical 
symptoms, the rate of conversion to 
carcinoma is low.’ This is in marked 
contrast to cervical papillomas, also 
caused by HPV, which have a higher 
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rate of conversion to genital carcino- 
mas.® Studies of the DNA content of 
various cervical dysplasias containing 
HPV reveal that benign tumors with 
aneuploid DNA content have a higher 
conversion rate than do diploid or 
polyploid tumors.” 

The low rate of malignant eonver- 
sion of laryngeal papillomas led us to 
suspect that most of these tumors 
would have normal chromosomes. If 
the chromosomes of some tumors 
were abnormal, however, their char- 
acterization might help us understand 
some features of the disease, for 
example the variable clinical manifes- 
tations. 


MATERIALS AND METHODS 


Primary cultures of six surgically 
excised laryngeal papillomas and three 
normal control specimens were established 
as previously described." Biopsies of con- 
trol tissues were obtained from varied sites 
in the larynx of patients undergoing direct 
laryngoscopy for conditions unrelated to 
laryngeal papillomatosis. Briefly, the spec- 
imens were embedded in a hydrated colla- 
gen gel containing type I collagen (1.5 g/L), 
and Ham’s F12 medium supplemented 
with 10 mg/L hydrocortisone and 10% 
fetal calf serum. Cells were harvested sev- 
en to ten days after initiation, when suffi- 
cient epithelial outgrowth was visible 
microscopically. 
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Velban @5% in F12 medium) was used 
as a mitotic spindle poison. After one hour 
of treatment, the Velban was removed by 
centrifugation, and collagenase type IV (2 
g/L in paesphate-buffered saline) was 
added for ene hour to disrupt the collagen 
matrix. The harvest then fellowed stan- 
dard cytq@enetic proeedures including 
trypsinizatien, hypotonic selution, fixa- 
tion, and trypsin-Giemsa banding.” Slides 
were scanned for metaphase-stage cells 
with well-spread chromosomes, clear mor- 
phology, asd sharp banding. In most cases, 
only cells that were well spread with 
extended chromosomes were chosen for 
analysis. 

The laryngeal papillomas had a 
decreased sumber of cells in metaphase as 
compared with the normal control speci- 
mens, but the cuality of the metaphases 
was similar in both types ef specimens. 
Both had asuffigent number of analyzable 
metaphase spreads to make an adequate 
cytogenetic evaluation. At least ten meta- 
phases from each specimen were analyzed 
microscopically and at least three meta- 
phases were karyotyped. Chromosomal 
analysis irvolvei a detailed evaluation of 
metaphase spreads, looking for such 
changes asedeletions, inversions, transloca- 
tions, and duplications. The number of 
chromosomes per cell was also counted to 
look for dev:aticns from the normal num- 
ber of 46. 

Papillomas are epithelial in origin. How- 
ever, in culturing these celis there is a 
possibility ef fibroblast outgrowth from 
surroundirzmnormal tissue. The analysis of 
these cells would bias the results. To con- 
firm that outgrowing cells with typical 
epithelial merphology were, in fact, epithe- 
lial in orig, cu tured cells were grown in 
low-calcium medium (HAMS MCDBI53) 


on glass coverslips and fixed in methanol.” 
Cytokeratin stains were done using a poly- 
clonal antikeratin antibody (Miles-Yeda) 
followed by a fluorescent-conjugated goat 
anti-rabbit antibody (Miles-Yeda). Cover- 
slips were reviewed and photographed on a 
microscope (Leitz Laborlux) at a magnifi- 
cation of X100 with epifluorescence- 


RESULTS 


The clinical characteristics and his- 
tologic descriptions of the lesions of 
the six patients with papilloma are 
shown in the Table. All patient: eval- 
uated in this study had recurrent mul- 
tiple laryngeal papillomatosis. Cases 1 
and 2 had pediatric-onset disease. The 
others had adult-onset disease with a 
history of recurrences prior to this 
study. Disease status of the patient 
was based on the number of surgical 
removals of laryngeal papillomas per 
year. Severe disease was defiped as 
more than three surgical excisions per 
year or two to three surgical removals 
per year with additional upper respi- 
ratory tract involvement, eg, nasopha- 
ryngeal; moderate disease was defined 













Clinical History cf Patients With Laryngeal Papilloma 


Case No./Sex/ With Severity 
Age at Onset, y mec of Disease Histologic Findings 
1/F/2 Severe Squamous papillomatasis 
2/F/9 Mild Papillomatosis with possible 
koilocytes 
3/F/51 Moderate Papillomatosis with minimal keratosis 
4/M/37 Mild Papillomatosis with koilocytes 
5/M/40 Moderate Papillomatosis with mild 
parakeratosis 
6/M/34 2 Moderate Squamous papillomatasis 


as one to three surgical removals per 
year; mild disease was defined as less 
than one surgical procedure per year. 
All specimens were from patients 
with proven HPV infection (data not 
shown here). 

Three clinically normal biopsy spec- 
imens were used as control samples. 
One was a left false vocal cord biopsy 
specimen from a 3-year-old girl with 
subglottic stenosis; another one was a 
right vocal cord from a 37-year-old 
woman with bilateral vocal cord 
paralysis. The third specimen was a 
pharyngeal biopsy specimen from a 
40-year-old man with a stage IV 
laryngeal carcinoma. The specimen 
we used was clinically and histologi- 
cally “normal” tissue outside the mar- 
gins of the carcinoma. 

The pathologic diagnosis of all 
patients confirmed the clinical diag- 
nosis of papillomatosis. All lesions 
were squamous papillomas. Koilo- 
cytes were present in two cases. There 
was no evidence of dysplasia in any of 
the cases. In two cases mild keratosis 





=ig 1.—Left, Histologic section of papilloma from patient 3 showing typical papillomatosis and possible koilocytosis 


‘hematoxylin-eosin stain, 


»arakeratosis (hematoxylin-eosin stain, X80). 
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X32). Right, Histologic section of papilloma from patient 5 showing focal area of limited 
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was present (one juvenile onset and 
one adult onset). Typical histologic 
specimens are seen in Fig 1, left (pa- 
tient 3) and Fig 1, right (patient 5). 
Figure 1, left, represents a typical 
lesion at low power demonstrating the 
overall morphology of the papillomas. 
Figure 1, right, shows a higher magni- 
fication of another papilloma, illus- 
trating the minimal parakeratosis 
seen in the two patients. 

Microscopic analysis revealed that 
outgrowth from all cultures was 
exclusively epithelial. Staining with 
antikeratin antibodies showed the 
typical intermediate filament struc- 
ture seen in all epithelial cells (Fig 
2). 

All cells analyzed and karyotyped 
from the three control samples had 
normal karyotypes. Chromosomal 
analysis of all six laryngeal papillo- 
mas also revealed no chromosome 
abnormalities: all cells had either a 
normal 46,XY male karyotype (Fig 3, 
patient 6) or a 46,XX female karyo- 
type. There was no evidence of any 
deletions, translocations, or hypodip- 
loidy, which are associated with some 
other types of benign human tumors. 
Metaphases were also closely scruti- 
nized for the presence of double 
minute chromosomes,'* homogeneous- 
ly staining regions," and abnormal 
banding regions.'^ These chromosome 
abnormalities are never seen in nor- 
mal cells, but are often present in 
tumor cells, and are the morphologic 
manifestation of gene amplification. 
Often an amplified gene confers a 
growth advantage to the cell." There 
was no evidence in our specimens for 
the presence of double minutes or any 
other chromosomal signs of gene 
amplification. 


COMMENT 


All six laryngeal papillomas in our 
sample were chromosomally normal, 
indicating that the presence of HPV 
in laryngeal papillomas has no cyto- 
genetically detectable effect on the 
chromosomes. The finding of normal 
karyotypes in these specimens also 
means that the total DNA content of 
these tumors is normal (diploid). 
However, the resolution of chromo- 
somal abnormalities that can be 
detected by karyotyping is determined 
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Fig 2.—Immunofluorescent stain for cytokeratins. Cells are from secondary laryngeal papilloma 
culture. Space between cells is due to their growth in low-calcium medium. 
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Fig 3.— Typical metaphase karyotype from laryngeal papilloma. Normal G-banded male karyo- 
type (46,XY) from patient 6. Resolution is approximately 450 bands. 


by the sensitivity of the harvesting 
and banding techniques. The entire 
genome of a human cell is approxi- 
mately 3 million kilobases of DNA 
(only about 2% of which is functional- 
ly active, coding for approximately 
50 000 genes). * Chromosomal analysis 
of tumor cells using banding tech- 
niques routinely gives 350 bands per 
haploid karyotype; however, with 
careful manipulation of the harvest- 
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ing technique we were able to achieve 
resolution of about 450 bands in many 
of the metaphases analyzed. At this 
resolution an average band would con- 
tain approximately 100 genes. With 
this banding resolution it is possible 
to detect somewhat smaller deletions 
than is usual with tumor cells; howev- 
er, the limitations of cytogenetic anal- 
ysis are obvious. 

The six patients were representa- 
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tive of beth juvenile-onset and adult- 
onset disease. All three classifications 
of disease severity were also repre- 
sented. We conclude that the clinical 
variability seen in laryngeal papillo- 
matosis is noz due te chromosomal 
changes in these lesions. We have 
previously shewn thet some varia- 
tions in histowgic findings, ie, pres- 
ence of parakeratosis, domot correlate 
with clinical pattern ef disease.’ The 
minor differences among the speci- 
mens in ‘his study also do not reflect 
chromosemal differences. 

In a study by Majoros and cowork- 
ers’ of patients seen at the Mayo 
Clinic, Rechescer, Minn, from 1914 to 
1960, 14% of -he 43 patients treated 
with radiatior therapy for laryngeal 
papillomatosis develaped squamous 
cell careimomz. A control group of 58 
patients with papilloma treated with 
surgery showed no signsof malignan- 
cy. Clearly, these papillomas have a 
low rate of spentaneous conversion to 
malignancy, a though conversion can 
be induced. Ir contrast to these find- 
ings, as high as 12% of unirradiated 
cervical papillomas containing HPVs 
have been reparted to convert to carci- 
` noma in situ with 14% of genital 
papillomas progressing to a higher 
degree of dysplasia or carcinoma.* 

Severa. stuGies of precancerous and 
cancerous lesiens of the uterine cervix 
have demonstrated that approximate- 
ly 85% tc 90% of diploid and polyploid 
lesions regress. Ninety-five percent of 
lesions that persist and 100% of those 
that progress are aneuploid.” It is 
possible that the chromosomes of cer- 
vical papillomas with aneuploid DNA 
content contain structural abnormali- 
ties as well as numerical abnormali- 
ties. 

In contrast to our findings in the 
laryngeal! pap.llomas, our evaluation 
of several head and neck carcinomas 
shows that al contam hyperdiploid 
cells (more than 60 chromosomes per 
cell) with mukiple chromosome rear- 
rangements including translocations, 
deletions. marker chromosomes, and 
double minute chromosomes. Clearly, 
laryngeal cells undergo gross chromo- 
somal changes in malignancy, as do 
other human carcinomas. Therefore, 
the absence ofan abnormal karyotype 
in the papillemas is related to the 


disease itself and not to the tissue 
site. 

Molecular analysis of HPV from 
laryngeal papillomas shows that non- 
integrated HPV 6 and HPV 11 are 
associated with nearly all laryngeal 
papillomas.’ Benign cervical lesions 
with diploid DNA content were also 
usually associated with HPVs 6 and 
11, whereas aneuploid cervical lesions 
were more frequently associated with 
HPVs 16 and 18.*/?^? It is possible that 
HPVs 16 and 18 are more likely to 
induce both chromosomal abnormali- 
ties and malignant conversion. This is 
consistent with the identification of 
HPV 16-related sequences in verru- 
cous carcinoma of the larynx.^ Con- 
versely, HPVs 6 and 11 may rarely or 
never cause abnormal karyotypes, 
consistent with their presence in 
benign tumors with a low potential 
for malignant conversion. 

Data on benign human tumors are 
scant, due to the technical difficulties 
with their growth in culture and diffi- 
culties in the ability to analyze them 
adequately for chromosomal abnor- 
malities. The only such tumors stud- 
ied cytogenetically are meningio- 
mas," pleomorphic adenomas,” 
odontogenic tumors,” fibromas,?"! 
and lipomas.?? Surprisingly, some 
tumors of each of these types had 
some cells with abnormal karyotypes; 
for example, many meningiomas have 
some cells that are missing all or part 
of one number 22 chromosome. The 
observations of chromosomal abnor- 
malities in these benign tumors indi- 
cate that both numerical and struc- 
tural changes in chromosomes may be 
important for the maintenance and/ 
or progression of benign tumors. 

None of the above-mentioned 
benign tumors are of stratified squa- 
mous epithelial origin, the tissue type 
associated with laryngeal papillomas. 
The only other benign tumors of this 
cell type evaluated for chromosome 
abnormalities were chemically in- 
duced epithelial tumors in the mouse; 
these were found to be chromosomally 
normal.** In the same study, chemical- 
ly induced mouse skin carcinomas 
were investigated; these had double 
minute chromosomes and homoge- 
neous staining regions.* 

The finding of normal karyotypes in 
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the laryngeal papillomas and abnor- 
mal karyotypes in other types of 
benign human tumors might be due to 
our limited sample size, or to inherent 
differences between benign tumors of 
different tissue types. Further studies 
of this and other types of benign 
human stratified epithelial tumors, 
such as seborrheic keratosis and kera- 
toacanthoma, would be necessary to 
determine this. 


This research was supported in part by grant 
2P01NS19214 from the National Institute for 
Neurological and Communicative Disorders and 
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' The Effect of Ancrod on 
Perfusion of Myocutaneous Flaps 


Grant K. Moore MD, Charles W. Cummings, MD 


e Ancrod is a defibrinogenating en- 
zyme that aiso stimulates production of 
prostacyclin an«, thereby, acts indirectly 
as a vasodilato and inhibitor of platelet 
aggregation. Tr= actions of ancrod have 
provided the ratonale for successful clin- 
| ical use in the treatment of peripheral 
vascular disease and venous thrombosis. 
A porcine penn-ulus carnosus myocuta- 
neous flap moda was utilized to study the 
effects of amcred on flap perfusion and 
viability. Ancroe treatment appeared to 
increase per-usn at one distal flap site, 
as measured Py dermofluorometry. A 
small but not statistically significant 
increase in percent of viable flap surface 
area was also ol served in ancrod-treated 
piglets. 

(Arch Otelar~ngol Head Neck Surg 
1988; 114:1175-4 177) 


ncrod (Arvin, Knoll Pharmaceu- 

tical Co. Whippany, NJ) is a 
defibrinogenatng enzyme obtained 
from a purifiec fraction of the Malay- 
an pit viper venom (Agkistrodon rho- 
dostoma). Anarod exerts a selective 
enzyme subsrate specificity for 
fibrinogen’ bu does not disturb the 
platelet number or function and has 
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no effect on intrinsic coagulation 
pathways.’ Ancrod also stimulates the 
release of tissue plasminogen aetiva- 
tor from vascular endothelium, there- 
by causing activation of the fibrino- 
lytic system.’ The anticoagulant effect 
of ancrod decreases blood viscosity, 
resulting in augmentation of blood 
flow. 

Preliminary data have suggested 
that ancrod may increase circulating 
levels of prostacyclin-stimulating fac- 
tor that causes an increased endothe- 
lial generation of prostacyclin.*^ Pros- 
tacyclin is both a potent vasodilator 
and an effective inhibitor of platelet 
aggregation. 

The actions of ancrod have provided 
the rationale for clinical use of ancrod 
in the treatment of venous thrambo- 
sis?! and peripheral vascular dis- 
ease.* Particularly relevant te our 
study is the finding that ancrod 
increased blood flow, as measured by 
an electromagnetic flow probe, in the 
ischemic limbs of dogs." 

A freshly elevated myocutaneous 
skin flap is in a state of relative 
ischemia due to diminution of both 
arterial and venous blood supply, 
denervation, as well as the metabolic 
and inflammatory responses te the 
surgical trauma. We propose that 
ancrod may increase blood perfusion 
of a freshly elevated myocutaneous 
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flap and contribute to improve flap 
survival. 


MATERIALS AND METHODS 


A porcine myocutaneous flap model, pre- 
viously developed in our laboratory, was 
utilized to evaluate the effects of ancrod on 
flap perfusion and survival." Ten piglets, 
each weighing 6 to 8 kg, were used in the 
study. Two flaps were elevated on each 
animal. Five piglets each were placed in 
the control and treatment arms of the 
study. Each piglet was sedated with 
ketamine hydrochloride and xylazine and, 
following endotracheal intubation, anes- 
thetized for surgery with 1% halothane. 
Ketamine and xylazine sedation was also 
used during flap measurements made in 
the ten-day postoperative period. 

Extended panniculus carnosus myocuta- 
neous groin flaps, based on the superficial 
circumflex iliac artery, paired veins, and 
single nerve, were elevated bilaterally. The 
flap was extended in the cephalad direction 
so that demarcation of adequate perfusion 
at the tip would become apparent by 
diminished dermofluorescence. The flap 
was sutured back into its original position. 
A carefully measured grid pattern was 
tattooed onto each flap with permanent 
ink so that viability of individual segments 
of the flap could be measured and analyzed 
(Fig 1). In treated animals, intravenous 
injection of ancrod (2 U/kg) immediately 
followed the surgical procedure, and 2 U/ 
kg was administered subcutaneously daily 
for seven days thereafter. Extensive exper- 
imentation with pigs at Twyford Laborato- 


Ancrod—Moore & Cummings 1175 


k "e T, p 
ind idoli 


i.m 49 


bun 
» a 


t NAT 


| Te oO 
pe ape)! a a 


À 


7- 





Fig 1.—Myocutaneous flap immediately following surgery showing tattooed grid pattern. 


Diminished perfusion of that portion of flap most distal to pedicle is evident at left. Numerals in 
distal grid sites correspond to sites for which dermofluorescence indexes are presented (see 


Table). 


Mean DFIs for Distal Flap Grid Sites* 


Day O Day 3 


aiius“ 
Treated Control 


Control Treated Control 
Site 1 DFI 4.2 3.2 58.6 


Site 2 DFI 2.9 6.7 58.0 
Site 3 DFI 1.9 3.8 20.1 
Site 4 DFI 0 1.6 1.7 
Site 5 DFI 0 
Site 6 DFI 0 
Site 7 DFI 0 


* DFIs indicates dermofluorescence indexes. 


ries (Hampshire, England) has shown this 
dose and schedule to provide effective pro- 
longed defibrinogenation without develop- 
ment of tolerance to ancrod. Control pig- 
lets received daily subcutaneous injections 
of sterile saline solution. 

Immediately following surgery and then 
3, 7, and 10 days later, dermofluorescence 
of the flaps and control skin sites on the 
anterior part of the abdomen were deter- 
mined. Fluorescein sodium (2 mg/kg) was 
injected intravenously, and the peak der- 
mofluorescence of each area on the flap 
grid, as well as a control skin site, was 
determined at seven to ten minutes follow- 
ing injection using a perfusion fluorometer 
(Dermofluorometer, Diversatronics, Broo- 
mall, Pa). The dermofluorescence index 
(DFI) for each flap grid area was deter- 
mined using the following formula: 


DFI = (Flap Site Dermofluorescence/ 
Control Skin Dermofluorescence) X100 


The DFI allows for comparison of flap site 
readings with a normally perfused control 
skin site.” 


Day 7 
m _—_—_—_—_— 
Treated Control 


Day 10 
———— 
Treated 


67.5 89.1 78.4 94.1 91.6 
68.6 84.8 83.5 85.9 91.8 
36.0 46.9 48.2 63.8 47.5 


21. 


0 
0 
0 


1 8.0 21.2 11.6 24.1 
28.4 23.6 27.5 36.8 
0 7.5 0 28.8 

0 0 o 0 





Also at 3, 7, and 10 days following sur- 
gery, photographs of each flap were taken. 
Using these photographs and a computer 
graphics program (Videoplan, Carl Zeiss 
Inc, Thornwood, NY) the percentage of 
surface area viability was determined for 
each flap. 

Comparisons of the DFI and percent flap 
surface area viability were made between 
control and treated animal groups. Results 
were statistically analyzed using Student’s 
paired ¢ test for measurements taken 
sequentially from the same flap. Compari- 
sons of measurements between animals 
were analyzed using an unpaired Student’s 
t test. 


RESULTS 


Two piglets in the ancrod treatment 
group died before completion of the 
ten-day postoperative follow-up. One 
animal died of pneumonia and Pseu- 
domonas aeruginosa sepsis three days 
following surgery. The second piglet 
died during emergence from general 
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Fig 2.—Percent viable flap surface area; each 
bar represents mean and SD of ten flaps. 


anesthesia following flap elevation 
and intravenous infusion of ancrod. 
Postmortem examination, performed 
three hours after death, revealed 
extensive pulmonary atelectasis, indi- 
cating inadequate ventilation during 
anesthesia. Intravascular blood did 
not clot, as would be expected follow- 
ing ancrod infusion, but no significant 
hemorrhage was present. Ancrod tox- 
ic side effects could not be implicated 
in either death. Two piglets were 
added to the treatment group to 
replace the dead animals so that five 
piglets completed the ten-day follow- 
up in both the control and treated 
groups. 

Ten myocutaneous flaps in each of 
the control and treated groups were 
evaluated for surface area viability 
and dermofluorescence. Mean + SD 
flap surface area was equal in the two 
groups: 158.0 + 4.3 cm? for the treat- 
ment piglets and 156.4 + 7.8 cm? for 
the control animals. 

The DFIs for the distal (most ceph- 
alad) seven grid sites, as labeled in Fig 
1, are presented in the Table. The DFI 
increased consistently for the initial 
seven postoperative days at grid sites 
1 through 4 in both control and 
treated animals. However, no statisti- 
cally significant difference in these 
increases was found between the two 
groups. The only significant differ- 
ence in the DFI between the control 
and treated groups was at site 6, an 
area on the flap edge that was most 
distal to the pedicle. Three of the ten 
flaps in the treated group showed a 
DFI greater than 75% (representing 
total skin viability) at site 6. None of 
the control flaps showed skin viability 
at this same site. 
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In previous sudies utilizing skin 
flaps in rats, DEIs greater than 35% 
have been equa-ed with unquestion- 
able viabiity, whereas values less 
than 15% generally indicate loss of 
viability. The DEIs between these two 
values hav» been termed transitional 
and require further evaluation to 
determine even ual viability.°'* By 
these criteria, cur DFI values from 
flap sites 1 throagh 3 im both control 
and treated an-raals at day 0 (means, 
from 1.6% to 67776 ) predicted nonvia- 
bility. However. it is interesting to 
. note that by dar 7, the mean DFI at 
` those same sites had risen to above 
45%, and the Japs were viable in 
those areas. 

The mean percent viable surface 
area in flaps of ancrod-treated piglets 
was slightly greater than that of con- 
trol animals af 3, 7, and 10 days 
following surgery. However, these dif- 
ferences were net statistically signifi- 
cant at P less tkan .05 (Fig 2). 


1. Ewar ME, Hatten MWC. Basford JM, et al: 
The proteolytic action» of Arvin on human fibrin- 
ogen. Biochem J 127@117:603-609. 

2. Esnauf MP, Tarmah GW: The isolation and 
properties of the tarombiniike activity from 
Ancistrodon r&odes:cma venam. Br J Haematol 
1967,13:581-599. 

3. Soska T, Kirscnsaum NE, Stewart GJ, et al: 
Direct effect of fibrmogen-clotting enzymes on 
plasminogen activetwr secretion from human 
endothelial cals. 7.29omb Haemost 1985;54:164. 

4. Walter M, Nyman D, Krajne V, et al: The 
activation of »lasma faetor XIII with the snake 
venom ancrcl ard batroxobin marajoensis. 
Thromb Haemost 1'W;38:438-446. 

5. Kant KS Dos kan AK, Chandran KGP, et 
al: Deficiency of = »lasma ‘actor stimulating 
vascular prostacyelmgreneration in patients with 
lupus nephritss amc glomerular thrombi and its 
correction by anercd In vivo and in vitro obser- 
vations. Thromb kes1982;27:651-658. 

6. Barrie W, Woec E, Crumlish P, et al: Low 
dosage ancroc for prevention ef thrombotic com- 
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COMMENT 

Deficient fibrinolytic activit- in 
rats contributes to difficulty in main- 
taining blood flow after ischemia. 
Augmentation of fibrinolytic activity 
with streptokinase can improve »lood 
flow across microvascular anasto- 
moses and through small vessels fol- 
lowing ischemic insult." It stands to 
reason that the defibrinogenzting 
properties of ancrod may be effeetive 
in enhancing blood flow througa is- 
chemic vessels or microvascular znas- 
tomoses that are susceptible to f brin 
deposition and clot formation. 

Prostacyclin is a potent vasocilat- 
ing agent and inhibitor of platelet 
aggregation. When infused iatra- 
arterially at low doses, prostaczclin 
increases axial flap survival in p-gs.' 
Ancrod is thought to increase an 
endothelial generation of prostaczclin 
by increasing levels of prostacyclin- 
stimulating factor. Through this 
mechanism also, ancrod migh- be 
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expected to enhance blood flow 
through an ischemic vessel. 

Significant hemorrhagic complica- 
tions following surgery in dogs have 
been associated with the administra- 
tion of ancrod.'”'* However, postoper- 
ative bleeding is markedly reduced 
when ancrod is administered after the 
closure of surgical wounds, as com- 
pared with preoperative or intraoper- 
ative injection.'* In the present study, 
ancrod was administered postopera- 
tively, and no hemorrhagic complica- 
tions were encountered. 

Ancrod was found to have a mini- 
mal effect in increasing the viable 
surface area of an extended porcine 
myocutaneous flap. Further studies 
appear to be warranted to assess the 
effect of ancrod on ischemic skin 
flaps, and to explore the effect of this 
drug on patency of microvascular 
anastomoses and free flap survival. 
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Standardization of Computer Systems 


for Logging Operative Cases 


Marc D. Feldman, MD; Louis D. Lowry, MD; H. Jay Wisnicki, MD 


e With the advent of extremely rapid, 
powerful, compact, and inexpensive 
microcomputers, a revolution in data 
manipulation is ongoing. We have custom- 
ized and used for over two years prepack- 
aged software to track residents' opera- 
tive experiences in the Department of 
Otolaryngology at Jefferson Medical Col- 
lege of Thomas Jefferson University, Phil- 
adelphia. An attempt is presently being 
made to develop a similar system that 
might be utilized by all otolaryngology 
teaching programs and thus enable the 
collection and review of residents' opera- 
tive experiences nationally. A basic, rela- 
tional database system is proposed for 
entering resident caseload data and gen- 
erating reports for periodic review. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1178-1180) 


(oor technology has pro- 
gressed so rapidly that personal 
desktop computers can now exceed the 
speed and data storage of machines 
far greater in size and price available 
several years ago. Commercial data- 
base programs have recently been 
developed that now make it possible to 
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customize a system for specific needs 
with considerably less time and effort 
than previously available. For more 
than two years, the Department of 
Otolaryngology at Jefferson Medical 
College of Thomas Jefferson Universi- 
ty, Philadelphia, has been using a 
microcomputer system to collect, 
organize, and report residents’ opera- 
tive experiences from several affiliat- 
ed hospitals. The system has proved to 
be easy to use, even for those without 
previous computer experience. The 
department chairman can keep track 
of the surgical experience of each 
member of the department and obtain 
instantaneous data for research and 
clinical investigations. An added ben- 
efit of introducing this system was to 
change many residents’ fear of com- 
puters into an interest in a valuable 
new tool. 

The Thomas Jefferson University 
system is used as a specific example in 
a basic overview of computer data 
management. A description of the 
essential components for developing a 
relational database system for com- 
puterizing residents’ operative experi- 
ences is presented below, as well as 
the formulation of a plan to standard- 
ize data among otolaryngology resi- 
dency programs. 


MACHINE DESCRIPTION 


All computers are composed of 
three basic components: input-output 
devices, internal memory, and a cen- 
tral processing unit. Input devices 
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allow data to be entered into the com- 
puter, while output devices are usual- 
ly a form of typewriter, printer, mag- 
netic storage device, or video screen. 
The memory stores the program and 
data while the computer is processing 
the information. The central process- 
ing unit performs the computations 
and data manipulation and transfers 
information between the memory and 
input-output devices. 

One of the major applications of 
computers is database management. 
A database is essentially a collection 
of data that might otherwise be stored 
in a file box full of index cards? Each 
index card contains various pieces of 
information, such as a patient's name, 
sex, and date of birth; each of these is 
referred to as a field. The entire index 
eard, or collection of fields, is then 
referred to as a record. These records 
are grouped together to form a file. A 
database is a collection of these files, 
while a relational database contains 
files that share at least one field in 
common. 

A computer's strength ean be 
appreciated, as a file can contain tens 
of thousands of records. Once they are 
entered into the computer, a single 
press of a button can quickly retrieve, 
sort, calculate, and otherwise manipu- 
late the database fields, records, and 
files. 


DATABASE MANAGEMENT 


The need to file and then retrieve 
information is fundamental to the 
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workings of any organization. A com- 
puter can handle this task well and 
has the ability to sort, search, and 
reorganize information with amazing 
speed and accuracy. For residency 
programs in otolaryngelogy, resident 
surgical caseload data is important to 
review.’ If this were computerized, it 
could easily be used to generate lists 
pertinent to research, personal infor- 
mation, or internal auditing (eg, list- 
ing all parotidectomy cases). Howev- 
er, for the system to be effective, it 
must be carefully designed at the 
onset to include all of the data that 
may be useful at a later time.‘ Since a 
great deal of time and computer 
resources can be wasted by entering 
useless information (especially when 
it must be typed in for every operation 
performed by each resident). these 
data must be kept to a minimum. 
However, to use a system for several 
years and then te realize that a key 
piece of infermation was left out of 
each record might pose an insur- 
mountable task in tracking down the 
original data and reentering that 
information. Therefore, the key to 


. success of database management is to 


design a record that will include all 
the essential data and exclude unim- 
portant information. 


SYSTEM CONFIGURATION 


One present industry standard for 
hardware is the IBM series of person- 
al computers, although many other 
machines have advantages over IBM 
(such as the Apple Macintosh, which 
is appreciably easier to use). The IBM- 
AT now comes with 30 megabytes of 
storage, enough to save more than five 
years of operative experience. With 
the present advances in technology, 
memory is becoming less and less of a 
concern. The same memory capability 
is also available on the less-expensive 
models, such asthe IBM-PC; however, 
this machine is slower than the IBM- 
AT, and calculations to prepare a 
report take longer to complete. 

There are many database programs 
available, and the majority of them 
can be adapted te perform the basic 
functions required of such a system. 
Almost any of the commercial data- 
base programs would perform the 
task, with littie difference between 
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HOSPITAL: 


PATIENT'S NAME: 
RESIDENT: 
COMMENT: 
PROCEDURE NAME: 


Y OPERATIVE L 


PROCEDURE# 


CREDIT? 


ENTRY BLANK 


DATE: 
PATIENT'S# 
ATTENDING: 





Fig 1.—Typical record of data entry. 


THOMAS JEFFERSON HOSPITAL-YEARLY OPERATIVE SUMMARY-JULY 1986-87 


CPT # PROCEDURE NAME 


ATTENDING 


RESIDENT CREDIT 


———————— — — — — ————— 


30130 


EXCISION TURBINATE 
EXCISION TURBINATE 
SEPTORHINOPLASTY 


SEPTORHINOPLASTY 


SEPTOPLASTY 


SEPTOPLASTY 
SEPTOPLASTY 


SEPTOPLASTY 


30520 


EXCISION TURBINATE LOWRY 


MCKENNA 
CUNNINGAHAM 
CUNNINGAHAM 
HOLMES 


SMR MCKENNA 


CUNNINGHAM 


HEFFRON 
HOLMES 


MCKENNA 


GALLAGHER 
GALLAGHER 
GALLAGHER 
MELNICK 
MELNICK 
FELDMAN 
GALLAGHER 
GALLAGHER 
MELNICK 
FELDMAN 
GALLAGHER 
SMITH 
SMITH 
SMITH 
SMITH 
FELDMAN 
FELDMAN 
FELDMAN 
FELDMAN 
GALLAGHER 
GALLAGHER 
GALLAGHER 
MELNICK 
MELNICK 
GALLAGHER 
FELDMAN 
FELDMAN 
FELDMAN 
FELDMAN 
FELDMAN 
FELDMAN 
FELDMAN 
FELDMAN 
GALLAGHER 
GALLAGHER 
GALLAGHER 
GALLAGHER 
GALLAGHER 
GALLAGHER 
SMITH 
FELDMAN 
FELDMAN 
FELDMAN 
FELDMAN 
FELDMAN 
FELDMAN 





Fig 2.—Operative summary from Thomas Jefferson Hospital. 


them in terms of the difficulty in 
setting one up, or in their ease of 
application. Each system may have its 
own advantages and disadvantages, 
but it is essential that the program be 


Arch Otolaryngoi Head Neck Surg— Vol 114, Oct 1988 


powerful enough to handle all of the 
data in an efficient manner and that it 
be user-friendly. The system should 
also be capable of easily modifying 
database structure and input screens, 
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as well as being compatible with other 
industry standard application soft- 
ware (eg, Lotus, Word), so that data 
may be transferred among them. In 
setting up the system, utmost care 
must be taken to ensure that the 
records contain well-thought-out data 
fields. Our system was designed using 
Powerbase because it meets our basic 
requirements, is one of the simplest to 
use, and has widely available support. 
It would therefore be easy to get 
expert help if any problems were to 
arise with the system, or if we desired 
to modify or expand the system. Other 
database software such as DBase3 
and RBase are suitable alternatives. 


CODING SYSTEMS 


Although all coding systems con- 
tain intrinsic strengths and deficien- 
cies, no coding system can suit all 
applications. Once this is realized, the 
best available system can be chosen 
and modified to suit individual needs. 
This is crucial to the success of a 
database program for compiling oper- 
ative cases, especially on a national 
level, where the same procedure can 
be referred to by different names in 
various parts of the country. We have 
a relatively complete and unambigu- 
ous coding system called CPT (Cur- 
rent Procedural Terminology), pub- 
lished by the American Medical Asso- 
ciation. These codes have recently 
been updated and are easy to use. It 
has subsequently been accepted by the 
Academy of Otolaryngology-Head 
and Neck Surgery as the standard for 
reporting the cumulative residency 
operative experience. Therefore, it 
appears to be ideal for our similar 
purpose of compiling operative cases. 
This is a major step toward the 
standardization of operative case- 
loads from one residency program to 
another. 


CLINICAL EXPERIENCE 

A relational database program, 
using Powerbase, has been used suc- 
cessfully for over two years. The data 
can be entered by either the residents 
themselves or a secretary. Few of the 
residents had previous computer 
experience. After a brief group orien- 
tation session, they were all able to 
adopt the method of data entry with- 
out difficulty, with the help of a brief 
instruction sheet. A typical record is 
depicted in Fig 1. 

A line of instruction appears at the 
bottom of the page while data are 
being entered into each feld, to help 
avoid any confusion. The instructions 
change as one automatically advances 
from one field to the next. All of the 
fields require data to be entered, 
except for the patient number (since 
some medical record numbers were 
not available). The hospital field 
included a three-letter code for the 
name of the specific hospital (eg, TJU 
for Thomas Jefferson University and 
BMH for Bryn Mawr Hospital). The 
procedure number is the CPT code for 
the given procedure; one operation 
might have several CPT codes (eg, 
adenoidectomy and myringotomy). To 
facilitate data entry, there is a 
repeat-entry key, so that the entire 
record can be duplicated and only the 
procedure number needs to be 
changed. A lookup table (a relational 
database field) would look up the 
entered CPT number and type out the 
text description for that number to 
the right of “PROCEDURE NAME:”; 
if this procedure code were miskeyed, 
the error would be caught at the time 
of data entry. The comment field con- 
tains 80 characters and can include 
any information that might be of later 
use, such as complications, results, 
etc. (This can also be used to make up 
for inadequacies in the CPT coding 
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scheme.) There is currently no code 
for a laser procedure, and therefore 
all laser cases were entered with the 
word laser in the comment field. If, at 
a later date, a list of all laser cases 
performed were required, a search for 
all cases with the word laser in the 
comment field could be instituted. 
When a code becomes available, it can 
then be incorporated into the CPT 
list. 

Each resident backs up the data 
just entered onto floppy disks. Period- 
ically, the data on the hard disk is 
copied onto another identical system, 
using an IBM-XT computer. There is 
always a copy of all data on a diskette 
and, if this is also accidentally de- 
stroyed, the maximum amount of data 
lost is that which had been entered 
from the time the system was last 
copied or backed up. 

At the end of the academic year, an 
operative summary for each resident 
is printed out, including data from 
every hospital attended. The total 
number of cases, as well as the num- 
ber in which the resident was the 
primary surgeon, is tabulated. A 
report is also made for each hospital 
(Fig 2). It is easy to glance through 
the document to see what percentage 
of cases were performed by the resi- 
dents at each of the several affiliated 
hospitals, as well as the number of 
endoscopy, otology, and head and neck 
cases that were performed at each 
institution or by each resident. 
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Clinical Noes 


‘Peritonsillarlike Lateral Oropharyngeal 
Abscess After Tonsillectomy 


James A. Stankiewicz, MI, Claudia Talland, MD 


e Peritonsillar abscess is a well-known 
sequela of acute tonsillitis. However, not 
so well kmown -s the occurrence of a 
peritonsillarlike aropharyngeal abscess in 
patients with previous tcasillectomy. No 
case repor‘ or review exists in the Ameri- 
can medica! lite-ature. We present four 
. cases of abscess after tonsillectomy and 
a review of the world literature. A discus- 
sion of the evaluation ard treatment of 
posttonsillectome abscess based on 
these cases is ncluded. An attempt is 
made to alert the practitiener to the fact 
that patients whe have urdergone tonsil- 
lectomy cam develop peritonsillarlike oro- 
pharyngeal abscesses. 

(Arch Ofolaryngo! Head Neck Surg 
1988;114:7181-7183) 


| Reiki: <i m Ligna pis or quin- 
Sy) commonly occvrs and is the 
result of an inf2ction of the potential 
space between -he palatine tonsil and 
the fascia of the superior constrictor 
muscle (peritonsillar space). The most 
common cause s a tonsillar infection 
that has penetrated the tonsillar cap- 
sule, an etiolozy supported by the 
usual coexistemce of tonsillitis and 
PTA. In contrast, there have been 


Accepted for pubmcation Mszy 23, 1988. 

From the Department of Otolaryngology/ 
Head and Neck Sumery, Loydia University, and 
Hines Veterans Administraticn Medical Center, 
Maywood, Il. 

Reprints mot ava_ able. 


Arch Otolasyngo! 4ead Neck Surg— Vol 114, Oct 1988 


only sporadic case reports and no 
series of PTA-like lateral oropharyn- 
geal abscess occurring in patients who 
have undergone tonsillectomy. In 
these patients, the abscess is not so 
obviously explained by an impinging 
tonsillitis. 

We have seen four such patients 
and have reviewed the world litera- 
ture in an attempt to establish the 
causes of orpharyngeal abscess in 
patients who have undergone tcnsil- 
lectomy.' These patients and a discus- 
sion of their problems based or our 
review are presented. 


REPORT OF CASES 


CASE 1.— An 18-year-old woman had had 
a tonsillectomy at age 14 years after two 
episodes of left-sided PTA. Three years 
after tonsillectomy she developed a left 
peritonsillar cellulitis, which resolved 
after intravenous antibiotic therapy. Pro- 
phylactic penicillin therapy was given for 
several months thereafter. On discontinu- 
ing antibiotic therapy, she developed 
another left-sided peritonsillar fossa cellu- 
litis, which was controlled with oral cefa- 
clor (Ceclor) therapy. She was again given 
prophylactic penicillin therapy and was 
referred to our clinic. At that time she had 
no complaint or clinical evidence of a 
throat infection. Penicillin therapy was 
stopped. One week later she returned to 
the clinic with fever, sore throat, and muf- 
fled voice. On examination, left anterior 
pillar erythema and fluctuance on palpa- 


tion were apparent. Purulent material was 
aspirated and drained from the region and 
culture was positive for Corynebacterium 
species, Fusobacterium species, and En- 
terobacter cloacae. Penicillin potassium 
was given and the clinical symptoms of 
infection resolved within a week. A com- 
puted tomographic scan of the oral cavity 
and neck was normal. It was decided to 
continue prophylactic penicillin therapy 
for six months because she has declined 
surgical exploration of her tonsillar fossa. 
After one year she has had no further 
problems. 

CASE 2.—A 29-year-old woman had hada 
tonsillectomy and adenoidectomy at age 6 
years for recurrent strep throat. At age 26 
years she was seen for fever and pharyngi- 
tis of the left throat. On examination, she 
had a muffled voice, erythematous left 
tonsillar region, and deviation of the uvula 
to the right. Needle aspiration of the left 
anterior pillar yielded purulent material, 
cultures of which yielded Staphylococcus 
epidermidis resistant to penicillin and 
ampicillin. The abscess was drained and 
the infection resolved after dicloxacillin 
sodium therapy. The patient has not had a 
similar problem in the past three years. 

CASE 3.—A 38-year-old man had had a 
tonsillectomy and adenoidectomy at age 21 
years for mouth breathing and snoring. He 
had no history of recurrent tonsillitis prior 
to his tonsillectomy. Since surgery, he has 
had multiple sore throats requiring antibi- 
otic treatment, at least two of which were 
right-sided PTA-like oropharyngeal ab- 
scesses. The first occurred when he was 30 
years old. It was treated with incision and 
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Left, Second branchial cleft cyst with internal fistula at palatine tonsil. Right, Obliterated fistula 
opening after tonsillectomy and neck cyst. Potential for abscess at obliterated ‘istula opening 
(arrow). 


drainage and resolved after ampicillin 
sodium therapy. In April 1984, he devel- 
oped fever, dysphagia, mild right-sided 
trismus, right-sided pharyngitis, right 
anterior pillar erythema, swelling, fluctu- 
ance, and right submandibular lymphade- 
nopathy. A purulent pharyngeal exudate 
was present but was negative for group A 
streptococci. Incision and drainage re- 
vealed foul-smelling drainage, which on 
routine culture and sensitivity was shown 
to be sterile. The infection resolved after 
cefaclor therapy. A computed tomographic 
scan of the head, sinuses, oral cavity, and 
neck was normal. Eighteen months later, 
he has had no further problems. 

CASE 4.— A 43-year-old woman had had a 
tonsillectomy and adenoidectomy at age 8 
years. She admitted to no throat infections 
before presenting to the clinie with a two- 
day history of fever, throat pain, and diffi- 
culty swallowing. She had no history of 
dental manipulation. Examination re- 
vealed a bulging right anterior tonsil pillar 
with a purulent drainage from a fistula. 
The abscess was drained through the fistu- 
la. A high jugular lymph node was present. 
Culture yielded 8-hemolytic streptococcus. 
No further infections or abscesses have 
occurred. 


COMMENT 


The vast majority of patients with 
PTA have tonsillitis and can be treated 
with incision and drainage, needle as- 
piration, antibiotics, and, if necessary, 
tonsillectomy. The latter can be per- 
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formed immediately or following an 
interval, depending on the clinical his- 
tory of the patient and the preference 
of the surgeon.** However, there is a 
minority of patients with PTA-like 
lateral oropharyngeal abscess for 
whom tonsillectomy is nct an option 
since it has already been performed. 

In most cases of abseess in the 
patient who has undergone tonsillec- 
tomy, antibiotic treatment will cure 
the infection and the cause of the 
abscess need not be established. In 
others, the problem is recurrent and 
the precise cause must be found. 
Among the possible causes of this 
entity are infections of branchial 
cysts and fistulas, dental infections 
and infections secondary to dental 
manipulations, infection of tonsillar 
remnants, Weber's gland suppuration, 
and infections secondary to foreign 
bodies and/or trauma in the periton- 
sillar region. Although less common 
now than in days past, tubercular 
granulomas and syphilitic gummata 
can present as peritonsilar infec- 
tions. Also, although the tonsils are 
known to be a part of the immunologic 
defense system, their precise function 
is poorly understood. Similarly, the 
effects of tonsillectomy are not clear. 
It is possible that removal of the 
tonsils changes the immunologic 
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makeup of the pharyngeal region and 
may predispose to local infections in 
some patients. 

The tonsils are derived from the 
second branchial pouch and occasion- 
ally the membrane between the sec- 
ond branchial pouch and cleft per- 
sists, giving rise to an internal bran- 
chial cyst and fistula. This congenital 
anomaly may persist as a cyst and/or 
fistula and drain via a tract to the 
normal derivative of the second bran- 
chial pouch, the tonsillar fossa. The 
orifice of such a fistula is usually not 
visible but the cyst may be manifest 
as a tender superior jugular mass 
associated with purulence draining 
into the ipsilateral tonsillar fossa. 
Tonsillectomy may predispose indi- 
viduals with such a cyst or fistula to 
recurrent abscess. Posttonsillectomy 
scar tissue may decrease or obstruct 
drainage of the cyst or fistula tract, 
making abscess formation more like- 
ly. In the case reports of two patients 
with recurrent posttonsillectomy ab- 
scess who had surgical exploration of 
their necks, Stoll found that both had 
a branchial cleft cyst with a fistula to 
the tonsillar fossa. Certainly, patients 
with recurrent posttonsillectomy ab- 
scess should be carefully examined for 
neck masses with a possible relation- 
ship to the branchial cleft system 
(Figure). 

Reports of PTA following dental 
infections, tooth extraction, and injec- 
tion of local anesthetic exist.'?* 
Although these infections occurred in 
patients with tonsils, it is possible 
that abscess formation might occur in 
a patient who has undergone tonsil- 
lectomy. A careful history review 
should be sufficient to rule out this 
kind of process in the patient with an 
oropharyngeal abscess after tonsillec- 
tomy. We assume the abscess is not 
recurrent in these patients. 

The bulk of the palatine tonsils are 
removed in a tonsillectomy. However, 
tonsillar remnants and Weber’s 
glands often are left behind. Bonding’ 
found that during a five-year follow- 
up of 113 patients who received 
abscess tonsillectomies, 28% retained 
tonsillar remnants and 6% continued 
to have episodes of febrile throat 
infections. Patients who have under- 
gone tonsillectomy can develop an 
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abscess as the result of lecal spread of 
a tonsillar infection providing they 
have retzired some tonsillar tissue or 
the glands of Weber. If recurrent, 
treatment would involve excision of 
the remnant tissue of Weber's glands. 
Cryotherapy may play a role in treat- 
ment. 

Amiri et al reported 14 cases of 
peritonsiilzrlike abscess seen by eight 
otolaryngologists. They felt that rem- 
nant tonsilar tissue is usually the 
cause of recurrent infection and 
abscess. However, when it is not 
- found, Weber's glands and other 
. minor salivary glands may be the 
cause. Weber’s glands are tubular 
mucous glands liring the tongue and 
extending into the tonsillar fossa and 
pole superiorly. This network of minor 
salivary glands is often left behind 
following tensilleetomy where poten- 
tial exists after healing for suppura- 
tion and abscess formation. Unfortu- 
nately, the abstract of their article? 
does not indicate 30w many of the 14 
cases were due te Webder’s glands or 
remnant tonsillar tissue. 

Cannor? described five adult pa- 


1. Smith J: ietrophoryngeal abscess with ref- 
erence to an abnormally large percentage of 
adult cases Ann Oto. Rhinol Laryngol 1940; 
49:490-492. 

2. Bending F: Tonsiliectomy a chaud. J Laryn- 
gol Otel 1973;221171-1182. 

3. Herbild C, Bonding P: Peritonsillar abscess. 
Arch Otolaryngol Heas Neck Surg 1981;107:540- 
542. 


tients with documented peritonsillar- 
like abscesses after tonsillectomy in 
early childhood. Tonsillar remmants 
were the cause in all cases. Two 
patients required surgical removal of 
the remnants. Needle aspiration was 
sufficient for three patients. 
Treatment of peritonsillarlike oro- 
pharyngeal abscess after tonsillecto- 
my involves initial incision and drain- 
age and antibiotic therapy. Often, as 
our case reports indicate, conservative 
management with observatior and 
antibiotic therapy is all that is 
needed. Recurrent abscesses require 
identification of the source. A bran- 
chial cleft cyst requires remova! with 
tract. Tonsillar remnants can be 
removed or cryotherapy used. If 
Weber's glands are found, wide exci- 
sion should handle the problem. 
Posttonsillectomy abscess is nei- 
ther a common nor a well-documented 
problem. Extensive work-up is not 
appropriate in the patient whe has 
only one episode. However, in patients 
who have repeated debilitating infec- 
tions, a search for the cause of the 
problem should be made. Although 
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there are no published series of such 
patients, case reports of the entity 
consistently include mention of a sec- 
ond branchial cleft cyst, tonsillar 
remnants, and persistence of Weber's 
glands. 


SUMMARY 


We have presented four cases of 
posttonsillectomy peritonsillarlike or- 
opharyngeal abscesses along with dis- 
cussion of etiology and treatment. 
Much has been written about tonsil- 
lectomy and its complications, but lit- 
tle is available in the literature about 
delayed posttonsillectomy peritonsil- 
larlike oropharyngeal abscess. The 
most likely causes are retained tonsil- 
lar tissue remnants, persistence of 
Weber’s glands, and second branchial 
cleft fistula disruption secondary to 
tonsillectomy. Treatment depends on 
severity and recurrence of the abscess 
and may require surgical exploration 
and excision of the affected tissues. 


My appreciation to Joan Findiay for her manu- 
script preparation. 
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Severe Sensorineural Hearing Loss 


Caused by Lightning 


A Temporal Bone Case Report 


Robin Youngs, FRCS; John Deck, MD; Peter Kwok, MBBS; Michael Hawke, MD 


e To our knowledge, this article repre- 
sents the second temporal bone case 
report in the literature of profound bilater- 
al sensorineural deafness resulting from a 
lightning strike to the neck. Initial survival 
permitted antemortem audiologic testing, 
the results of which suggested severe 
cochlear abnormalities. Both temporal 
bones showed widespread  inner-ear 
changes with absent organs of Corti, rup- 
ture and collapse of Reissner's mem- 
brane,  strial degeneration, and a 
decreased spiral ganglion cell population. 
The occurrence of inner-ear trauma with 
an intact tympanic membrane and normal 
middle-ear structures suggests that a 
mechanism other than blast injury was 
responsible for the pathologic changes in 
this case. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1184-1187) 


f the many sequelae of lightning 
strikes, deafness is one of the 
most well recognized, having being 
documented in the medical literature 
since the 19th century. The mecha- 
nisms of injury to the middle ear, and 
particularly to the inner ear, are poor- 
ly understood due to the difficulty in 
simulating lightning strikes under 
laboratory conditions and the paucity 
of documented temporal bone case 
reports. The common finding of a 
traumatic perforation of the tympanic 
membrane secondary to lightning 
strikes** has led previous authors to 
conclude that when sensorineural 
deafness occurs, it is the result of the 
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acoustic shock wave passing through 
the tympanic membrane and middle 
ear^* with resultant trauma to the 
inner ear. 


REPORT OF A CASE 


A 21-year-old man was struck by light- 
ning while on a motorcycle in Nebraska. It 
was not clear whether he was actually 
riding the vehicle or sitting on the vehicle 
after stopping during a severe thunder- 
storm. The patient was found on the road- 
side following the incident and was admit- 
ted to a hospital in Lincoln. 

Initial assessment revealed the patient 
to be conscious but disoriented and com- 
plaining of an inability to see and to hear. 
He recalled that the hearing loss had 
developed immediately after the lightning 
strike. The lightning was thought to have 
entered his body via a gold chain that he 
was wearing around his neck and to have 
exited onto the motorcycle via the groin. 
There were deep linear burns around the 
neck, extending down the anterior abdomi- 
nal wall to the inguinal region. 

At the initial examination, the patient 
had no subjective responses to auditory or 
visual stimuli, although pupillary reac- 
tions to light, funduscopy, and examina- 
tion of the tympanic membranes were nor- 
mal. The burns were débrided under gener- 
al anesthesia. During the subsequent 48 
hours following injury, the patient’s vision 
returned to normal and he became both 
cooperative and well oriented. The hearing 
loss, however, failed to recover and pure 
tone audiometric testing performed ten 
days after the lightning strike demon- 
strated the presence of a bilateral pro- 
found sensorineural hearing loss. The 
patient also complained of positional verti- 
go and was noted to have nystagmus on 
sitting up from the supine position. No 
other neurologic abnormalities were found 
at this time, and he was discharged from 
the hospital two weeks after admission. 
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Six weeks following the lightning strike, 
the patient was admitted to Toronto Gen- 
eral Hospital for the assessment of pares- 
thesia and jerking movements of his lower 
limbs. At that time he was found to have 
impairment of power in the lower and 
upper limbs with spasticity and a sensory 
level to pain and thermal sensation at T-4. 
These findings were thought to be the 
result of a delayed transverse myelitis 
(which has been reported to occur follow- 
ing electrical injury to the spina. cord’). 
There had been no improvement in the 
hearing level, and the tympanie mem- 
branes were again noted to be normal. At 
this time, a full auditory assessment was 
performed. 

During the three weeks following admis- 
sion to Toronto General Hospi-al, the 
patient's neurologic condition deteriorated 
with a continuing progression of the trans- 
verse myelitis up to the C-5 level. A Pro- 
teus species urinary tract infectior associ- 
ated with a neurogenic bladder and inter- 
mittent urethral catheterization was 
treated with tobramycin, initially 80 mg, 
intravenously every eight hours, increas- 
ing after two days to 120 mg intravenously 
every eight hours. Serum tobramycin lev- 
els were monitored daily, the maximum 
peak level recorded being 6.7 mg/L (thera- 
peutic range, 5 to 10 mg/L; toxic level, >12 
mg/L). This therapy was continued (for 
nine days) until the patient suffered an 
unexpected cardiac arrest and died despite 
attempted resuscitation. 

At autopsy, the cause of deeth was 
established as a massive acute pulmonary 
embolism. Examination of the brain 
revealed only a 0.4-cm contusion on the 
inferior aspect of the right temporal lobe. 
Horizontal sections of the brain stem and 
cerebellum were unremarkable. The spinal 
cord showed evidence of a delayed myelop- 
athy maximal in the lower thoracic cord. 
The spinal cord showed widespread demye- 
lination of white matter from the medulla 
to just above the conus medullaris. This 


Hearing Loss and Lightning— Youngs et al 


m wr 


consisted of selective cegeneration of 
myelin sheaths without mflammation or 
injury to axons, other core components, or 
nerve roots. Edema associated with oligo- 
dendrocytes and myelin degeneration had 
caused cord swelling limited by the pia 
mater. Raised pressure within the cord had 
caused secondary infarction cf those cir- 
cumscribec segments of the thoracic cord 
where the damage was greatest. (The 
pathologic details of these changes are the 
subject ef a separate report.) 


AUDIOMETRIC FINDINGS 


Resuits-of audiometric studies were 
as follows: pure tone audiometry, pro- 
& found bilateral sensorineural hearing 
loss (Fig 1); speech reeeption thresh- 
olds, 80 GB in the right ear and not 
detectable in the left ear; acoustic 
impedance, normal tympanic mobility 
and compliance maximal at 0 mm H,O 
middle-ear pressure in the right and 
left ears; stapedial reflexes, absent 
contralateral reflexes at 500 Hz and 1, 


2, and 4 kHz; ipsilateral reflexes 


present in the right aad left ears at Fig 1.—Pure tone audiogram snowing severe bilateral sensorineural deafness. 
110 dB and 1 and 2 kHz; bithermal 
energy responses, maintained in the 
right and left ears; brain-stem evoked 
auditory responses, absent waves I 
. through V in the right and left ears; 
and computed tomographic brain 
scan, prominent temperal horns and 
mild eerebral atrophy. 






Frequency, Hz 





Hearing Level, dB 





TEMPORAL BONE ABNORMALITY Fig 2.—Left temporal bone showing aksent organ of Corti (hematoxylin-eosin, original magnifi- 
cation X 160). 


Both temporal bones were removed 
at autopsy, xed in formaldehyde 
solution, decalcified in edetic acid 
(EDTA), embedded in celloidin, and 
serially seetiened at 20 um in the 
horizontal plane. Every tenth section 
was stained with hematoxylim-eosin 
and mounted for light microscopic 
examination. 

In the left temperal bone, the tym- 
panic membrane and  middle-ear 
structures were norma:. The organ of 
Corti was absent in al. turns (Fig 2). 
In some sections Reissner’s mem- 
brane had collapsed onto the basilar 
membrane (Fig 3). There was degen- 
eration of the stria vascularis and loss 
of spiral ganglion cells. There was 
foamy vaeuolation of the cupula of the 
lateral semicircular canal (Fig 4). 

In the right temporal bone, the tym- 
panic membrane and  middle-ear 
structures were agair normal. The 
organ of Corti was absent in all turns, 
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original magnification X40). 


Fig 4.—Left temporal bone showing foamy vacuolation of cupola of lateral semicircular canal 
(hematoxylin-eosin, original magnification X40). 





and Reissner’s membrane was rup- 
tured and collapsed onto the basilar 
membrane. There was a loss of spiral 
ganglion cells. 


COMMENT 


The difficulty in understanding the 
mechanisms of injury caused by light- 
ning is partly explained by the tre- 
mendous magnitude of the physical 


and electrical changes occurring dur- 
ing a lightning strike. Lightning is 
initiated by the buildup of static elec- 
tricity caused by the collision of water 
droplets and ice particles,’ resulting in 
the cloud becoming positively charged 
with respect to the ground. When this 
charge exceeds 10* V, the insulating 
properties of the intervening air are 
exceeded and a discharge of electrici- 
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ty oceurs with electrons passing 
upward from the ground to neutralize 
the positively charged clouds, thereby 
producing a "lightning strike." 

High-speed photography has clari- 
fied the separate phases constituting 
a lightning strike. The strike is initi- 
ated by the downward stepwise ion- 
ization of a column of air from cloud 
to ground; most of the photic energy is 
liberated during this process. Once 
this column of ionized air is complete, 
a return strike from ground to cloud 
occurs that carries most of the cur- 
rent generated during the strike. The . 
current passing varies from a few 
thousand up to 200000 A with an 
average of 20000 A. 

Electrical injuries sustained in 
humans as the result of a lightning 
strike depend on the mode of the 
strike, of which four are recognized.* 
A direct strike is the most serious as 
the major current pathway is through 
the victim. The possibility of a direct 
strike is enhanced by the wearing of 
metal objects such as jewelry, metal 
barrettes, and metal necklaces. Side 
flash or splash occurs when the elec- 
tricity is conducted to the victim from 
an adjacent object that has received 
the primary strike, such as a tree or 
another person. Stride potential refers 
to the potential difference occurring 
between the legs of a person standing 
close to the site of lightning strike 
with the resultant passage of current 
into one leg and out of the other. 
Finally, in the flash over phenomenon, 
it is believed that the current flows 
around the victim to the ground facil- 
itated by wet clothing or heavy per- 
spiration. 

Review of the otolaryngologic liter- 
ature reveals that the most common 
otologic finding in clinical lightning 
injury is that of tympanic membrane 
rupture.** Four of the five patients 
described by Bergstrom et al? in 1974 
and six of the seven patients described 
by Wright and Silk* in 1974 had rup- 
tured tympanic membranes. 

Conductive deafness is consequen- 
tially a common finding, but, in addi- 
tion, many patients are found to have 
a high-frequency sensorineural loss. 
Pure bilateral sensorineural loss, 
although less common, has been 
reported." It should be noted that 
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some reports of ligntning-induced 
deafness have »een in patients using a 
telephone durng a storm in which 
lightning had struck nearby .?^*'? 

The most frequent vestibular symp- 
tom is that of tramsient vertigo; 
although reports of episodic vertigo 
and fluctuating hearing loss thought 
to represent endolymphatic hydrops’ 
and positional vertigo, as in our 
patient,* do exzst. 

To our know-edge, the only previous 
temporal bonewreport of a patient who 
had been ctruck by lightning’ 
described the *hanges in a man who 
died without regaining consciousness 
five days after a lightning strike. 
There were extensive pathologic 
changes throaghout the temporal 
bone. The tympanic membrane was 
ruptured with blood and pus in the 
middie ear amd mastoid, and there 
was hemorrhage around the round 
window niche. Reissner’s membrane 
was ruptured and colapsed in the 
cochlea. The tectorial membrane and 
supporting cels were normal, and 
there were rormal »opulations of 
nerve and garglon cells. There was 
also degenerat on of vestibular neuro- 
epithelia! strectures, edema of the 
intracanalicular portien of the facial 
nerve, and a pessible microfracture of 
the otie capsule. 

The mechan-sm by which lightning 
causes inner-ear injury is unknown. 
Blast injury may have deen a factor in 
a rumber of previous reports, but in 
our patient some other mechanism is 
applieable. Aceustic trauma may also 
account for inrer-ear camage, partic- 
ularly im telephone injuries with 
sound pressure levels cf 150 to 160 dB 
being measured.” 

K is possible that irner-ear injury 
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1879;2:655-656. 

2. Bergstrom LÆV, Neblett LM, Sando I, et al: 
The lightning-dar-aged ear. Arch Otolaryngol 
Head Neck Surg 1714300:117-121. 

3. Johnstone BE, Harding DL, Hocking B: 
Telephone-related ightning njury. Med J Aust 
1986;144:706-709. 

4. Kristemsen £, Tveteras K: Lightning- 
induced acoustic r- pture of the tympanic mem- 
brane: A report o two cases. J Laryngol Otol 
1985;9%:711-713. 

5. Weiss KS: Otologic lightning bolts. Am J 
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6. Wright JW, lk KL: Acoustic and vestibu- 
lar defects in lightning survivors. Laryngoscope 
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may be caused by the direct fiow of 
electrical energy to the cochlea. Kou- 
wenhoven" has described the follow- 
ing six interrelated factors that deter- 
mine the effect of an electrical current 
flowing through the body: (1) current 
pathway; (2) tissue resistance; (3) 
voltage; (4) amperage; (5) duration of 
contact; and (6) whether the current is 
alternating or direct (lightning is 
direct current). 

The resistance to flow of current 
depends on tissue type. The order 
from most to least resistant is bone, 
fat, tendon, skin, muscle, blood ves- 
sels, and nerve.” The flow of current is 
inversely proportional to resistance, 
hence those tissues with least resis- 
tance are more prone to serious inju- 
ry. The cochlea is surrounded by the 
bone of the otic capsule except medial- 
ly where the cochlear neurons pass 
into the internal auditory meatus. 
Flow of current to the cochlea from 
the external auditory meatus and 
middle ear is therefore unlikely. A 
more feasible pathway is via the ner- 
vous structures in the internal audito- 
ry meatus and low-resistance cerebro- 
spinal fluid. Damage to the other 
structures in the internal auditory 
meatus may account for symptoms of 
vestibular upset and transient facial 
paralysis? following lightning strike. 

Rupture of Reissners membrane 
was a feature of the temporal bone 
reported by Bergstrom et al’; it also 
occurred in one ear of our patient. 
Bergstrom et al, who postulated that 
the changes seen in the organ of Corti 
may have been secondary to Reiss- 
ner’s membrane rupture with admix- 
ture of perilymph and endolymph, 
cited experimental evidence to sup- 
port this view." 
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Changes in the inner-ear vascula- 
ture accompanying lightning strike 
may also be proposed to account for 
cochlear injury. In a severe lightning 
injury, cardiorespiratory arrest oc- 
curs initially with resultant hypoxia. 
In addition, sympathetic instability 
and intense vasospasm often occur for 
a period of hours following lightning 
strike.^ Delayed hypoxic changes 
have been observed in skin? and have 
been thought to be due to small-vessel 
endothelial damage progressing to 
occlusion. Vessel rupture causing 
hemorrhage into the inner ear is 
another possible occurrence; in fact, 
an unorganized hematoma in the 
internal auditory meatus causing sen- 


sorineural deafness and tinnitus has 


been reported.'? 

The occurrence of deafness follow- 
ing lightning injury is also frequently 
complicated by blunt trauma to the 
temporal bone? caused either by loss 
of consciousness and the head striking 
the ground or by the head being 
struck by falling objects such as tree 
branches. Consequently, the possibili- 
ty of auditory and vestibular abnor- 
malities in at least some cases of 
lightning injury being due to temporal 
bone fracture must not be discounted. 
We believe that the presence of micro- 
fractures of the temporal bone in 
association with lightning injuries is 
coincidental. Microfractures in the 
area of the round window niche, as 
reported by Bergstrom et al, have 
been observed in 72% of normal tem- 
poral bones examined by Proops et 
ax 
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Letters 


Dabbling in Head and Neck 
Oncology: The Solution 


To the Editor.—I have read the edito- 
rial remarks by John M. Loré’ in the 
November issue of the ARCHIVES and 
believe that he has made a profound 
and scholarly statement on the situa- 
tion in head and neck surgery in the 
United States at the present time. 
As he so clearly indicates, the first 
step in solving this problem might be 
the merger of the American Society 
for Head and Neck Surgery and the 
Society of Head and Neck Surgeons. 
This should be accomplished before 
the petty differences, the conflicts in 
meeting schedules, and the differ- 
ences that are perceived throughout 
the otolaryngologic membership re- 
sult in further polarization or mem- 
bership loss from one or both soci- 
eties. Dr Loré states that both organi- 
zations are similar in almost every 
respect, including joint membership 
of many individuals. As a unified 
body, these societies would have a 
great opportunity for leadership in 
bringing about changes in training, 
articles of agreement between boards, 
and increasing the ability and credi- 
bility of practitioners, as well as lim- 
iting their number to a more realistic 
level. All of these things have been 
said many times before. The pity is 
that they need to be said again. Per- 
haps if more commentaries of this 
type were seen, then we would see 
more in the way of practical and real- 
istic suggestions for change in medi- 
cine rather than simple complaints 
about the situation. Dr Loré should 
have our gratitude and we should act 
on his suggestions. 
C. THOMAS YARINGTON, JR, MD 
Seattle 


1. Loré JM Jr: Dabbling in head and neck 
oncology (A plea for added qualifications). Arch 
Otolaryngol Head Neck Surg 1987;113:1165-1168. 


Glue Ear — Cyanoacrylic 


To the Editor. —W hile bonding of cya- 
noacrylic glues to skin on the hands, 
eyelids, and lips are problems that 


respond to nonsurgical management, 
the situation of an acrylic cast of the 
medial portion of the ear canal, trap- 
ping the soft tissues in the noncarti- 
laginous ear canal between the cast 
and the tympanic bone, represents a 
more difficult situation. 


Report of a Case. —An adult male, while 
sleeping in the lateral decubitus position 
with his left ear up, seemed fair game to 
his 3-year-old son, who filled the medial 
third of his father's ear canal with a 
cyanoacrylic glue. Apparently because of 
increased depth of somnolence secondary 
to alcohol use, he did not awaken after the 
incident. He, in fact, was unaware that this 
incident was the cause of a full sensation in 
his ear associated with hearing loss until 
several days later, when his wife explained 
what had happened. The acrylic cast of the 
ear canal was approximately 1 to 2 mm in 
thickness and closely applied to the tym- 
panic membrane and walls of the ear canal, 
forming a hard plastic “cup.” The patient’s 
audiogram showed a type B tympanogram 
with conductive hearing loss. He was 
treated with a triple antibiotic otic suspen- 
sion, but, after several weeks, he became 
increasingly uncomfortable with the full- 
ness in that ear and began to experience 
pain there. 

On reexamination, the patient had a 
moderate external otitis clinically that was 
exquisitely painful to him, presumably 
because of the inability of the soft tissues 
of the ear canal to expand against the hard 
tympanic bone and rigid acrylic cast in the 
ear canal. Palpation of the cast revealed it 
to be rigidly fixed, and the patient was 
unable to tolerate manipulation of his ear, 
in spite of local injection of an anesthet- 
ic. 
Under general anesthesia, having previ- 
ously obtained permission for a tympano- 
plasty, the acrylic cast was removed in a 
piecemeal fashion, breaking off 1.5 X 1.5- 
mm fragments of the cast applied to the 
ear canal until the level of the annulus was 
reached. At that point, a right-angle hook 
was inserted between the cast and the 
plane between the superficial external 
squamous layer of the tympanic membrane 
and the fibrous layer of that structure. 
This was done primarily in the posterior 
superior quadrant of the tympanic mem- 
brane, until the handle of the malleus was 
freed from the acrylic cast. At that point, 
the cast on the lateral surface of the tym- 
panic membrane was fragmented, as had 
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been done with the ear canal cast. 

Unfortunately, this was slightly more 
difficult, as the hardened acrylic glue was 
2- to 3-mm thick on the tympanic mem- 
brane. Fortunately, its maximum thick- 
ness (approximately 4 mm) was in the 
anterior inferior sulcus. | 

The acrylic cast was removed, having 
only violated the most superficial layer of 
the tympanic membrane and without cre- 
ating a perforation. Postoperatively, the 
patient was treated with antibietic ear 
drops. One month postoperatively, the con- 
ductive hearing loss had been completely 
corrected; extrapolating from his preoper- 
ative audiogram, the high-frequeney hear- 
ing loss was a baseline condition. The 
tympanometry results improved postoper- 
atively from type B to type A. 


Comment.—While the manufactur- 
ers of cyanoacrylic glues recommend 
the use of aqueous solutions to loosen 
the binding to epithelium, those mea- 
sures were not effective in this case. - 
Surgical removal was required, but 
the middle and medial layers of the 
tympanic membrane remained in- 
tact. 

Hoke D. PoLLock, MD 
Wilmington, NC 


Chondrocalcinosis of the 
Temporomandibular Joint 


To the Editor.—We wish to make 
some points about the report by Mogi 
et al! in the October 1987 issue of the 
ARCHIVES of a case of chondrocalcino- 
sis of the temporomandibular joint. 
Two articles detailing cases of calci- 
um pyrophosphate dihydrate (CPPD) 
arthropathy of the temporomandibu- 
lar joint were not included by Mogi et 
al in their discussion. In the June 1985 
issue of the ARCHIVES, Zemplenyi and 
Calcaterra? reported an example of 
facial swelling caused by a calcified 
mass that was found to be due to 
CPPD arthropathy. Hutton et al? have 
documented more recently three acute 
cases in elderly women, two of whom 
had small deposits of chondroealcino- 
sis in the temporomandibular joint. 
Mogi et al included in their review 
of the literature a report by Good and 
Upton* of a patient with acute left 
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temporomand?zoular joint pain and 
swelling in whom bilateral degenera- 
tive changes were attributed to brux- 
ism. Contrary to :he discussion of 
Mogi et al, neicher joint had chondro- 
calcinosis, and the diagnosis of CPPD 
arthropathy wes made on the basis of 
synchronous vrist disease and simul- 
taneous resolution with medication. 
it is thus evident that cases of 
CFPD arthropathy of the temporo- 
mandibular jeint fall into the two 
following distmct categories and that 
either type may presert with pain and 
swellirg, minzcking & neoplasm: (1) 
acute arthrits, which responds to 
conservative treatmert and may not 
be asseciated with chendrocalcinosis, 
and (2) chron arthritis, which may 
require surgical deeompression for a 
slowly enlarging calcified mass. 
RoBERT G. W. LAMBERT, MB, FRCR 
EDNA J. Becker, MD, FRCPC 
Toronto 

1. Mogi G, Kugz M, Kowaacki H: Chondrocal- 
cinesis ef the temperomandibular joint. Arch 
Otolaryngol Head Neck Surg 1987;113:1117-1119. 

2 Zemplenyi J, Calcaterra TC: Chondrocalci- 
nosis of the tempc-omandibular joint. Arch Oto- 
laryngol Head Ne-k Surg 1985;111:403-405. 

& Hutton CW, Joherty M, Dieppe PA: Acute 
pseudogeut of the tempcromandibular joint: A 
report of three cas and review of the literature. 
Br J Rheumatol 1°87226:51-52. 

4. Good AE, Uren LG: Acute temporomandi- 
bular arthritis im a patient with bruxism and 


calcium  pyrophesphate eeposition disease. 
Arthritis 1982;25:391-355. 


Inferior Turbiroplasty 


To the Editor. —1n the-June 1988 issue 
of the AncHI"ES, the MEDICAL NEWS 
seetior included a summation by Dr 
Charles P. Kimmelman of my article 
"Inferior Tursinoplasty: Patient Se- 


lection, Technique, and Long-Term 
Consequences," which was presented 
at the annual meeting of the Ameri- 
can Academy of Otolaryngology- 
Head and Neck Surgery in Chicago 
last fall. The summary includes the 
statement “turbinate fracture and 
cautery have been used, but he does 
not favor them in his practice." As a 
matter of fact, my oral presentation 
and article indicate that for instances 
when vasoconstrictor application has 
caused sufficient diminution of turbi- 
nate size to relieve airway obstruction 
after correction of other intranasal 
problems, I use lateral turbinate 
infracture and submucosal electroco- 
agulation routinely. When more radi- 
cal resection is indicated, I employ the 
technique of partial turbinate resec- 
tion, which I have termed inferior 
turbinoplasty. 

RICHARD L. MABRY, MD 

Dallas 


1. Kimmelman CP: Inferior turbineplasty: 
Patient selection, technique, and long-term con- 
sequences. Arch Otolaryngol Head Neck Surg 
1988;114:609. 


Practical Criteria for Head and Neck 
Surgery in the Practice of 
Otolaryngology 


To the Editor.—I would like to com- 
ment both on Dr Loré’s article, in the 
November 1987 issue of the ARCHIVES, 
and on the letters to the editor con- 
cerning it. 

I did not write previously because I 
thought that your office would be 
inundated with letters voicing opin- 
ions similar to my own. Since this has 
not been the case, perhaps I am 
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among the silent majority or perhaps 
I stand alone. Either way, rather than 
embarking on a laborious rebuttal of 
Dr Loré's remarks, I would like to 
make a proposal. 

I will be most happy to refer all my 
head and neck cancer patients to Dr 
Loré, or any other full-time head and 
neck surgeon, if he will assure me of 
three things. 

1. Patients will be accepted regard- 
less of their ability to pay. 

2. Following treatment, all patients 
will be seen on a regular basis by an 
attending surgeon, as well as a resi- 
dent. 

3. No patient will be treated who 
resides more than 50 miles from the 
medical center, unless prior arrange- 
ments can be made with an otolaryn- 
gologist in the patient’s home area for 
coordinated follow-up. This physician 
will be informed on a regular basis as 
to the patient’s condition over the 
ensuing years. 

Unless these criteria are met, my 
experience has been that the head and 
neck surgeon’s long-term results are 
little better than that of the occasion- 
al operator. 

Head and neck surgery is a burden 
to the practice of many otolaryngolo- 
gists. We continue to care for these 
patients because there often is no 
viable alternative. By further stock- 
piling the arsenal of the plaintiff’s 
attorney, Dr Loré's editorial may 
make this burden unbearable. 

G. JosEPH PARELL, MD 
Panama City, Fla 
1. Loré JM: Dabbling in head and neck oncolo- 


gy (a plea for added qualifications). Arch Otolar- 
yngol Head Neck Surg 1987;113:1165-1168. 
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ROBERT E. FECHNER, MD, SECTION EDITOR 


University of Virginia School of Medicine, Charlottesville 


PATHOLOGIC QUIZ CASE 1 


Dean M. Toriumi, MD; Steward Rosenfeld, MD; Harold J. Pelzer, Jr, DDS, MD, Chicago 


A 56-year-old man presented with a 
persistent fever at which time the 
diagnosis of acute nonlymphocytic 
leukemia was established. He was 
treated with conventional doses of 
cytarabine (cytosine arabinoside) and 
daunomycin, along with concomitant 
antibiotic therapy. He subsequently 
went into an aplastic phase. His 
course was further complicated by 
Candida septicemia, which was 
treated with amphotericin B, coma 
due to hypoxic encephalopathy, and 
hyperglycemia requiring insulin. He 
entered complete hematologic remis- 
sion after 21 to 30 days, however, a 
low-grade fever persisted. 

The patient developed some chemo- 
sis and proptosis of his left eye. Oph- 
thalmologic examination revealed 


left-sided proptosis, sluggish pupil- 
lary response, optic disc pallor, retro- 
pulsion, and chemosis. 

A computed tomographic scan of 
the brain and orbits was obtained. 
Axial images through the left orbit 
and ethmoid complex revealed opacif- 
ication of the left anterior ethmoid 
cells with adjacent intraorbital or 
subperiosteal mass along the medial 
wall of the orbit (Fig 1). There was 
also evidence of disease in both sphe- 
noid sinuses. The computed tomogra- 
phic scan of the brain revealed multi- 
ple low-density masses with ring 
enhancement (Fig 2). There was also 
evidence of a left-hemispheric infarct 
with hemorrhage. 

Examination by an otolaryngologist 
revealed an inflamed left nasal cavity, 


PATHOLOGIC QUIZ CASE 2 


but no gross necrosis. The remainder 
of the examination was normal. 

After discussion with the patient’s 
family, a left-sided external ethmoi- 
dectomy and orbital exploration was 
performed. Serosanguineous fluid in 
the left anterior ethmoid cells was 
drained and cultured. The periosteum 
along the medial wall of the orbit 
appeared intact. Exploration of the 
left orbit revealed a fibrous-tissue 
mass of the medial orbit that under- 
went a biopsy and was partially 
excised. Frozen section diagnosis was 
obtained, and the incision was closed. 
Microscopic findings are shown in 
Figs 3 and 4. 

What is your diagnosis? 


Robert Dolan, MD, St Louis; Douglas R. Gnepp, MD, Silver Spring, Md 


A 57-year-old woman was being 
evaluated for persistent fever when it 
was revealed that she also suffered 
from dryness of the mouth, the nose, 
and the eyes. In addition, she had lost 
31.5 kg (70 lb) over the last three 
years, she had decreased hearing in 
her left ear with tinnitus, and she 
frequently suffered from pain in the 
fingers described as "pins and need- 
les." She was also known to be allergic 
to penicillin. There was no history of 
muscle or joint pain. Results of the 
physieal examination were remark- 


able for an enlarged liver, palpable 
6 cm below the costochondral mar- 
gin, and swollen tender parotid 
glands. Ophthalmologically, rose ben- 
gal staining revealed a punctate kera- 
titis. 

Her electrolytes were normal. A 
normocytic, normochromic anemia 
with 0.12 hemoglobin concentration 
was found. The enzyme tests revealed 
normal alanine aminotransferase and 


alkaline phosphatase, while the 
aspartate aminotransferase was only 
slightly elevated. Electrophoresis 
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showed a moderately decreased albu- 
min level and a polyclonal gammopa- 
thy of IgG and IgM. The rheumatoid 
factor and the antinuclear antibody 
titers were strongly positive at 1:1280 
and 1:2560, respectively. Arterial 
blood gases revealed profound hypox- 
ia with an oxygen pressure (tension) 
of 57 mm Hg. A hepatitis screen was 
negative. A lip (Figs 1 and 2) and a 
liver biopsy (Fig 3) were done. 
What is your diagnosis? 
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Pathologic Diagnosis: Dense fibrous 
tissue with infiltrating fungal hyphae 
consistent with mucormycosis. 

Mucormycosis is an opportunistic 
infectious disease caused by fungi 
that belong to a class known as Phy- 
comycetes. Those affected are usually 
diabetic, leukemic, or immunosup- 
pressed. There are four general clini- 
cal presentations.' The cephalic form 
usually involves the nose, the para- 
nasal sinuses, and the orbit, with 
occasional intracranial extension, as 
in our patient. The other forms are 
pulmonary, intestinal, and dissemi- 
nated. 

In the cephalic form, the fungus can 
colonize the nasal and the pharyngeal 
mucosa, spreading along blood vessels 
into the orbit, the paranasal sinuses, 
and the brain. The fungus produces 
endothelial damage, thrombosis, ne- 
crosis, and subsequent fibrosis? The 
carotid vessels can become involved, 
resulting in cerebral infarction. 

Cephalic mucormycosis usually 
presents with lethargy, facial swell- 
ing, unilateral headache, or retro- 
orbital pain.' Our patient was coma- 
tose, and could not express these 
symptoms and, therefore, presented 
late in the disease process. On exami- 
nation, one frequently finds a black 
necrotic turbinate, ulcerated nasal 
mucosa, and chemosis or proptosis of 


Pathologic Diagnosis: Primary 
Sjógren's syndrome (SS). 

Sjógren's syndrome is a chronic 
autoimmune inflammatory disease 
characterized by intense lymphocytic 
infiltration of the major and the 
minor salivary glands. The syndrome 
usually affects women in their 50s, 
but can be found in all age groups. The 
classic triad of symptoms described 
by Sjógren is dry eyes (keratoconjunc- 
tivitis sicca), dry mouth (xerostomia), 
and joint pain. The American Rheu- 
matism Association in Atlanta has no 
published criteria for the diagnosis of 
SS. Generally, however, the diagnosis 
is made when keratoconjunctivitis 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


the eye. Once mucormycosis is sus- 
pected, a thorough head and neck 
examination with biopsy of suspicious 
mucosa is critical. Frozen-section 
diagnosis is crucial to permit early 
intervention. The biopsy specimen 
revealed a dense fibrous tissue reac- 
tion with infiltration by long ribbon- 
like, branching, nonseptate hyphae 
(Figs 3 and 4). Permanent section 
staining should include hematoxylin- 
eosin, using periodic acid-Schiff and 
silver methenamine to help identify 
the fungal hyphae.? Other morpholog- 
ic features include intravascular 
thrombosis, arterial invasion, and 
perivascular inflammation? Positive 
blood cultures are helpful, but oral or 
nasal fungal cultures are not diagnos- 
tic because fungi can be present in the 
normal human upper respiratory 
tract.’ 

Computed tomographic scan pro- 
vides the most accurate evaluation of 
the extent of mucormycosis, demon- 
strating mucosal thickening, air-fluid 
levels, and bone destruction of the 
paranasal sinuses, as well as orbital 
and intracranial involvement.?^^ In our 
patient, the computed tomographic 
scan demonstrated extensive orbital 
and intracranial involvement. 

Most studies on the treatment of 
mucormycosis report the mortality 
rate to be about 30% to 40%.° Howev- 


PATHOLOGIC QUIZ CASE 2 


sicca, xerostomia, and evidence of a 
systemic autoimmune disorder (posi- 
tive antinuclear antibody [ANA] to 
rheumatoid factor [RF]) are found 
along with a positive labial salivary 
gland (LSG) biopsy specimen.'? A pos- 
itive LSG biopsy specimen shows 
extensive focal lymphocytic infil- 
trates (Fig 1). The finding of focal 
aggregates of giant cells in the LSG 
biopsy specimens of patients with SS 
is a rare phenomenon (Fig 2), and can 
be a source of diagnostic confusion. 
Multinucleated giant cells were found 
in LSG biopsy specimens in four of 55 
patients with SS in a study by Wilde 
et al; although giant cells are an 
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er, a recent review by Parfrey* found a 
dramatic improvement in survival in 
recent years, with 6% survival of 
cases diagnosed before 1970, com- 
pared with 73% survival after 1970. 
Suecessful treatment requires surgi- 
cal excision of the involved tissue to 
permit the amphotericin B to be effec- 
tive. Bilateral extensive disease with 
extension to the brain precludes sur- 
gery.2 Our patient had intracranial 
involvement, and surgical interven- 
tion was for diagnostic purposes. Such 
extensive disease invariably results in 
the death of the patient. 

The successful treatment of cephal- 
ic mucormycosis requires early diag- 
nosis, accurate assessment of the 
extent of the disease, aggressive sur- 
gical resection of involved tissue, and 
administration of amphotericin B. 
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unusual finding, their presence does 
not preclude a diagnosis of SS. 

There is a primary form of SS in 
which there is no associated connec- 
tive tissue disorder, and a secondary 
form in which the sicca complex (dry 
eyes and dry mouth) is accompanied 
by rheumatoid arthritis (RA) or some 
other known connective tissue disease 
such as systemic lupus erythematosus 
or progressive systemic sclerosis.? 

Additional clinical signs of SS, 
found more commonly in primary SS, 
include bilateral parotid gland swell- 
ing, serous otitis media secondary to 
eustachian tube dysfunction, Ray- 
naud's disease, rampant dental caries, 
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allergies *c pericillin and gold, pulmo- 
nary interstitial fibrosis, and lymph- 
adenopathy. The laboratory findings 
include a polyclonal gammopathy, 
positive ANA and RF in the serum, 
elevated erythrocyte sedimentation 
rate, and = nommocytic anemia.'^ 

Liver involvement in SS has only 
rarely been reported in the literature, 
and, until receatiy, the nature of this 
involvement kas been obscure. In 
1969, Domiach and Walker‘ introduced 
the term autoimmune ‘iver disease to 
describe -hree related hepatic disor- 
ders known tc have several clinical 
and serologic abnormalities in com- 
mon. The threc disorders are primary 
biliary cirrhosis (PBC). chronic active 
hepatitis | CAE ), and cryptogenic cir- 
rhosis (CC). Sjézgren’s syndrome is 
found commonly in the autoimmune 
liver diseases. Golding and Brown’ 
found the sicca complex in 72% of 
patients with PBC, 42% of patients 
with CAH anc 38% of patients with 
CC. The involvement of the liver in 
patients with SS is found much less 
frequently beimeg evident in only 6% 
to 25% of cases.’* 

Whaley anc Goudie’ studied the 
prevalence of hepatocellular disease 
in patients with primary SS and SS 
accompanying RA (secondary SS), 
using antimitechondrial antibody 
(AMA) as a marker. Nine hundred 
ninety-se-»n patients with RA, 71 
patients with SS-RA, and 50 patients 
with primary 33 were included. A 
high titer of AMA was found in the 
serum, most often in patients with SS 
without reumatoid arthritis (ie, pri- 
mary SS) as shnown in the Table. Of 
the three patients with primary SS 
and AM, wo had biochemical 
evidence of ‘iver disease (abnor- 
mal bromsulphthalein-excretion test 
[BSP] anc -nereased alkaline phospha- 
tase), and one had biochemical (ab- 
normal BSP) aad clinical (spider nevi, 
hepatomezaly) evidence of liver dis- 
ease. Wha:ey and Goudie's conclusion 
based on this stuy was that “autoim- 
mune hepstoceilular disease should be 
regarded zs ar inconstant feature of 
SS occurriag especially in those cases 
without RA.” Whaley and Goudie’ 
found that6% of patients with prima- 
ry SS showed signs of liver pathology; 
however, Golding and Brown‘ found 






* Adapted from Whaley et al." 


that 40% of their patients had 
evidence of autoimmune hepatocellu- 
lar disease without AMA in their 
serum.’ Whaley and Goudie probably 
underestimated the incidence of liver 
disease in SS because they studied 
only those patients positive for AMA. 
Bloch and Buchanan? found a 25% 
incidence of hepatomegaly in their 
patients with SS. 

Vogel et al? addressed the question 
of whether SS is a sign of a liver 
problem or vice versa. They retrospec- 
tively studied 12 patients with SS for 
evidence of liver pathology. Seven had 
hepatomegaly; three had slightly ele- 
vated aspartate aminotransferase or 
alanine aminotranferase; four had 
markedly elevated y-glutamy! trans- 
ferase and alkaline phosphatase (at 
least twice normal). Of the 13 
patients, four liver biopsy specimens 
were obtained: three showed nonspe- 
cific mesenchymal reactions, and one 
showed chronic portal inflammation 
and fibrosis. Vogel et al? concluded 
that the hepatocellular abnormalities 
found in patients with SS were non- 
specific, and similar to the liver 
involvement seen in a variety of con- 
nective tissue diseases such as sys- 
temic lupus erythematosus, polymyo- 
sitis, and RA. 

Based on these studies, it is appar- 
ent that the association of SS with 
hepatocellular disease may take two 
forms: the sicca complex may be part 
of the systemic manifestations of a 
specific autoimmune liver disease, or 
the autoimmune hepatitis may be 
part of the systemic manifestations of 
SS. According to Vogel et a? the only 
way to distinguish these two disease 
processes is by liver biopsy. 

However, significant serologic and 
nuclear immunofluorescent staining 
differences have been found in these 
patients as well. Bernstein and Neub- 
nerger'? studied patients with prima- 
ry SS and SS associated with PBC. 
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Prevalence of Antimitochondrial Antibody (AMA) * 
No 


No. of 
Patients 


Rheumatoid arthritis (RA) 997 6 0.94 
RA with Sjógren's syndrome TA 1 1.5 
Sjógren's syndrome without RA 50 3 6.00 


Estimated Prevalence 


With AMA of AMA, % 


They found that, in primary SS, there 
was a much lower frequency of multi- 
ple nuclear dots antibody (by nuclear 
immunofluorescent staining) and a 
much higher frequency of Ro (SS-A) 
and La (SS-B) antibodies compared 
with SS associated with PBC. Alar- 
con-Segovia and Diaz-Jouanen" found 
that the levels of immunoglobulins 
and the spectrum of autoantibodies 
were identical in PBC alone and in 
PBC with the sicca complex. These 
studies suggest that SS in the compa- 
ny of an autoimmune liver disease 
should not be considered an indepen- 
dent disease process, but secondary to 
the main autoimmune disorder. Alter- 
natively, nonspecifie signs of autoim- 
mune hepatitis in the company of 
primary SS, as im our patient (Fig 3), 
should not be considered an autono- 
mous liver disease, but secondary to 
the generalized disorder of the 
immune system found in SS. 
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New Books 





qd Updated ENT, edited by G. G. Browning, was 
published by Butterworth Publishers Inc, Stone- 
ham, Mass, in 1987. It has 184 pages with black- 
and-white illustrations and costs $22.95. 


| NÉ vocal Fold Physiology: Laryngeal Function in 
Phonation and Respiration, edited by Thomas Baer, 
Clarence Sasaki, and Katherine Harris, was pub- 
lished by College Hill Press, San Diego, in 1987. 
It has 598 pages with illustrations and costs 
$49,50. 


Er EEN Histophysiology, Tumor Immu- 
nology in Otorhinolaryngology, edited by J. E. Veld- 
man, was published by Kugler Publications, 
Berkeley, Calif, in 1987. It has 513 pages with 
illustrations and costs $120. 


Medicine: Preserving the Passion, by Phil R. 
Manning and Lois DeBakey, was published by 
Springer-Verlag NY Inc, New York, in 1987. It 
has 297 pages with illustrations and costs $35. 


The Otolaryngologic Clinics of North America: 
Facial Plating, edited by Robert M. Kellman, was 
published by WB Saunders Co, Philadelphia, in 
1987. It has 639 pages with illustrations. 


v Manual of Oral and Maxillofacial Surgery: Massa- 
chusetts General Hospital, edited by R. Bruce Don- 
off, was published by CV Mosby Co, St Louis, in 
1987. It has 354 pages and contains 35 illustra- 
tions. 


Informed Consent: Legal Theory and Clinical 
Practice, by Paul S. Appelbaum, Charles W. Lidz, 
and Alan Meisel, was published by Oxford Uni- 
versity Press, New York, in 1987. It has 286 pages 
and costs $27.95. 


The Revolution in Health Care: HMOs, by Jill 
Bloom, was published by The Body Press, Tucson, 
Pas in 1987. It has 277 pages and costs $9.95. 


~“ Oto Immunology, edited by Jan E. Veldman and 
Brian F. McCabe, was published by Kugler Pub- 
lications, Berkeley, Calif, in 1987. It has 196 pages 
with illustrations and costs $118. 


"The Human Vocal Tract, by Edmund S. Crelin, 
was published by Vantage Press Inc, New York, 
in 1987. It has 265 pages with illustrations and 
costs. $25. 


earing Aid Evaluation, by Margaret W. Skin- 
ner, was published by Prentice Hall Internation- 
al Ine, Englewood Cliffs, NJ, in 1988. It has 381 
pages with illustrations. 


v/Reurolaryngology: Recent Advances, by Minoru 
Hirano, John A. Kirchner, and Diane M. Bless, 
was published by College-Hill Press, San Diego, 
in 1987. It has 304 pages with illustrations and 
costs $47. 


A Color Atlas of Fiberoptic Endoscopy of the 
Upper Respiratory Tract, edited by John D. Shaw 
and Jack M. Lancer, was published by Year Book 
Medical Publishers Inc, Chicago, in 1987. It has 
86 pages with color illustrations. 


VO 


Language Learning and Otitis Media, by M. 


Suzanne Hasenstab, was published by College- 


Hill Press, San Diego, in 1987. It has 272 pages 
and costs $24.50. 


Respiratory and Infectious Disease, edited by 
Wrynn Smith, was published by Facts on File 
Publications, New York, in 1987. It has 226 pages 
with illustrations and costs $35. 


Normal Anatomy for Multiplanar Imaging: The 
Trunk and Extremities, edited by Bharat Raval, 
Joel W. Yeakley, and John H. Harris, Jr, was 
published by Williams & Wilkins, Baltimore, in 
1987. It has 199 pages with illustrations and costs 
$125. 


Normal Anatomy for Multiplanar Imaging: Head, 
Neck, and Spine, edited by Bharat Raval, Joel W. 
Yeakley, and John H. Harris, Jr, was published 
by Williams & Wilkins, Baltimore, in 1987. It has 
433 pages with illustrations and eosts $125. 


decades of the Head and Neck, edited by W. J. 
Arnold, J. A. Laissue, I. Friedman, et al, was 
published by Thieme-Stratton Inc, New York, in 
1987. It has 344 pages with 785 illustrations and 
costs $187. 


r, Nose, and Throat Histopathology, edited by 
L. Michaels, was published by Springer-Verlag 
NY Inc, New York, in 1987. It has 482 pages with 
illustrations. 


ondary and Functional Rhinopiasty: The Diffi- 
cult Nose, by Rodolphe Meyer, was published by 
WB Saunders Co, Philadelphia, in 1988. It has 464 
pages with illustrations and costs $195. 


The Otolaryngologic Clinics of North America: 
Orbital Surgery for Head and Neck Surgeons, edited 
by J. David Osguthorpe and Robert A. Weisman, 
was published by WB Saunders Co, Philadelphia, 
in 1988. It has 218 pages with black-and-white 
illustrations. 


‘Practical Guide to Hearing Aid Usage, by 
Alfred L. Miller, was published by Charles C 
Thomas Publisher, Springfield, Ill, in 1988. It has 
74 pages with illustrations and costs $19.75. 


Headache, ed 2, by Neil Hugh Raskin, was 
published by Churchill Livingstone Ine, New 
York, in 1988. It has 396 pages with illustrations 
and,eosts $49. 


ecent Concepts in ORL, edited by K. Jahnke 
and C. R. Pfaltz, was published by S Karger AG, 
New York, in 1988. It has 152 pages with illustra- 
tions and costs $99.50. 


JM Pediatric Otology, edited by C. Cremers and 


G. Hoogland, was published by 3 Karger AG, 
New York, in 1988. It has 167 pages with illustra- 
tions and costs $99.50. 


Tomodensitometrie Cervico-Faciale, by P. Bour- 
jat, C. Roy, J.-L. Kahn, et al, was published by 
Masson Publishers USA Inc, New York, in 1988. 
It has 144 pages with illustrations. 
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Amm for Hearing Impairment in Young Chil- 
dren, by Barry McCormick, was published by 
Sheridan House Ine, Dobbs Ferry, NY, in 1988. It 
has 110 pages with illustrations and costs 
$19.95. 


JC Dizziness: A Guide to Disorders of Balance, by 


Tony Wright, was published by Sheridan House 
Ine, Dobbs Ferry, NY, in 1987. It has 264 pages 
with illustrations and costs $35. 


ommunication Disorders in Aging, edited by 
H. Gustav Mueller and Virginia C. Geoffrey, was 
published by Gallaudet University Press, Wash- 
ington, DC, in 1987. It has 514 pages with illus- 
trations and costs $39.95. 


XY Respiratory Function in Speech and Song, by 
Thomas J. Hixon, was published by College-Hill 
Press, San Diego, in 1987. It has 431 pages with 


do cies: and costs $32. 
«^ Clinical Measurement of Speech and Voice, by 


R. J. Baken, was published by College-Hill Press, 
San Diego, in 1987. It has 528 pages with illustra- 


tions and costs $35. 
Sheen Your Voice Healthy, ed 2, by Friedrich S. 


Brodnitz, was published by College-Hill Press, 
San Diego, in 1988. It has 168 pages with illustra- 
tions and costs $19.50. 


Auditory Disorders in School Children, ed 2, 
edited by Ross J. Roeser and Marion P. Downs, 
was published by Thieme-Stratton Inc, New 
York, in 1988. It has 371 pages with illustra- 
tions. 


Infections of the Head and Neck, edited by David 
Schlossberg, was published by Springer-Verlag 
NY Inc, New York, in 1987. It has 197 pages with 
66 illustrations. 


Hearing Impairment in Children, edited by Fred 
H. Bess, was published by York Press Inc, Park- 
ton, Md, in 1988. It has 450 pages with illustra- 
tions and costs $55. 


Middle Ear Implant: Implantable Hearing Aids, 
edited by J. I. Suzuki, was published by S Karger 
AG, New York, in 1988. It has 174 pages with 
illustrations and costs $98. 


Radiology of the Esophagus, by Dieter N. 
Hiipscher, was published by Thieme-Stratton 
Inc, New York, in 1988. It has 121 pages with 160 
illustrations. 


Cancer of the Head and Neck, edited by Stephan 
Ariyan, was published by CV Mosby Co, St Louis, 
in 1987. It has 827 pages with 871 illustrations. 


Otolaryngology: Head and Neck Surgery: Princi- 
ples and Concepts, edited by Jerry Templer, Wil- 
liam E. Davis, Gregory J. Renner, et al, was 
published by Ishiyaku EuroAmerica Inc, St Lou- 
is, in 1987. It has 190 pages with illustrations and 
costs $35. 


Principles of Airway Management, by Brendan T. 
Finucane and Albert H. Santora, was published 


New Books 


by FA Davis Co Publishers, Philadelphia, in 1988. 
It has 277 pages with 166 illestrations and costs 
$19.95. 


Lasers in Skin Disease, by Ronald G. Wheeland, 
was published by Thieme-Stratton Inc, New 
York, in 1987. It has 128 pages with 292 illustra- 
tions and costs $72. 


Respiratory Functiomof the Upper Airway, edited 
by Oommen P. Mathew and Giuseppe Sant’Am- 
brogio, was published by Marcel Dekker Inc, New 
York, in 1988. It has 645 pages with illustrations 
and costs $125. 


News and Comments 


Radium Society Meeting.—The 
American Radium Societys Tilst 
Annual Meeting will be held at the 
Stouffer Grand Beach Resort, St 
Thomas, US Virgin Islands, April 15 
through 19, 1989. For more informa- 
tion, contact Suzanne Bohn, Adminis- 
trative Director, American Radium 
Society, 1101 Market St, 14th Floor, 
Philadelphia, PA 19:07; (215) 574- 
3119. 


Course in Microsurgery.— The Fon- 
dation G. Portmann et Clinique Uni- 
versitaire ORL de Bordeaux is spon- 
Soring à course in microsurgery in 
otelogy and otoneurolegy to be held in 
Bordeaux, France, from July 3 
through 8, 1989. The course, which 
will be held in English, will be con- 
ducted by Professor Michel Port- 
mann, MD. A six-day intensive course 
will include the following: theoretical 
and practical lectures, surgical dem- 
onstrations shown on color television, 
temporal bone dissection, case presen- 
tations, and discussions. There will be 


Measurement in Hearing and Balance, edited by 
S. D. G. Stephens and S. Prasansuk, was pub- 
lished by S Karger AG, New York, in 1988. It has 
Um ad with illustrations and costs $146.75. 


Biology of Hearing and Deafness, edited by 
Robert V. Harrison, was published by Charles C 
Thomas Publisher, Springfield, Ill, in 1988. It has 
432 pages with illustrations. 


Otology Today, edited by G. Babighian, was 
published by S Karger AG, New York, in 1987. It 
has 199 pages with illustrations and costs $116. 


59 hours of continuing medical educa- 
tion credit offered. For further infor- 
mation, contact Secretary of the 
Course, Fondation G. Portmann, 114 
Avenue d'Arés, 33074 Bordeaux Ced- 
ex, France; (33) 56 24 30 15. 


Casselberry Award.— The Casselber- 
ry Award has been established to 
encourage the advancement of tne art 
and science of laryngology and rhino- 
logy. The award is given for outstand- 
ing theses or accomplishments in lar- 
yngology and rhinology and consists 
of a suitable sum of money and a 
certificate from the American Laryn- 
gological Association. Competition for 
this award will be limited to those 
persons whose abstracts are selected 
for consideration for inclusion in the 
annual scientific program. American 
Laryngological Association abstract 
forms may be obtained from H. Bryan 
Neel, MD, Secretary, 200 First St SW, 
Rochester, MN 55905. Those wishing 
to compete for this award mus: sub- 
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A Textbook of Occlusion, edited by Norman 
Mohl, George Zarb, Gunnar Carlsson, et al, was 
published by Quintessence Publishing Co Inc, 
Lombard, Ill, in 1988. It has 408 pages with 394 
illustrations and costs $48. 


Oculoplastic Orbital and Reconstructive Surgery: I. 
Eyelids, edited by Albert Hornblass, was pub- 
lished by Williams & Wilkins, Baltimore, in 1988. 
It has 717 pages with illustrations and costs 
$125. 


mit their entry in the form of a com- 
plete thesis to Seymour R. Cohen, MD, 
President, 1300 N Vermont Ave, Los 
Angeles, CA 90027, no later than Dec 
1, 1988. The winner of the award will 
be chosen by a committee, and the 
Casselberry Award will be presented 
at the 110th Annual Scientific Meet- 
ing to be held at the Fairmont Hotel, 
San Francisco, April 1 and 2, 1989. 


New Officers for Association.— The 
newly elected officers for the Ameri- 
can Laryngological Association are as 
follows: Seymour R. Cohen, MD, pres- 
ident; Eugene N. Myers, MD, presi- 
dent-elect; H. Bryan Neel IIT, MD, 
secretary; John M. Fredrickson, MD, 
treasurer; James B. Snow, Jr, MD, 
historian/editor; Douglas P. Bryce, 
MD, first councilor; Loring W. Pratt, 
MD, second councilor; Blair W. Fea- 
ron, MD, third councilor; Robert W. 
Cantrell, MD, councilor-at-large; and 
Charles W. Cummings, MD, councilor- 
at-large. 
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This space contributed as a public service. 


“YES, THERE IS 
LIFE AFTER 
REAST CANCER. 


ND THAT'S THE 
WHOLE POINT.” 


—Ann Jillian 












A lot of women are so afraid of 
breast cancer they don’t want to hear 
about it. 

And that's what frightens me. 

Because those women won't prac- 
tice breast self-examination regularly. 

Those women, particularly those 
over 35, won't ask their doctor about a 
mammogram. 

Yet that’s what's required for breast 
cancer to be detected early. When the 
cure rate is 90%. And when there's a 
good chance it won't involve the loss of 
a breast. 

But no matter what it involves, take it 
from someone whos been through it all. 

Life is just too wonderful to give up 
on. And, as I found out, you don't have 
to give up on any of it. Not work, not 
play, not even romance. 

Oh, there is one thing, though. 

You do have to give up being afraid 
to take care of yourself. 


TIE CANCER SOCIETY ° 


Get a checkup. Life is worth it. 
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treats allergic 
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“beclomethasone dipropionate USP 


Toug BT ow 


Nasal 
Em Inhaler 
wancef heclomethasone dipropionate, USP 


Brief summary of prescribing information for oral inhalation only. For full 
prescribing information, please consult package insert. 


INDICATIONS AND USAGE — VANCENASE* (beclomethasone dipropionate, 
USP) Nasal Inhaler is indicated for the relief of the symptoms of seasonal 

+ sinea rhinitis in those cases poorly responsive to conventional 
reatment. 


CONTRAINDICATIONS Hypersensitivity to any of the ingredients of this 
preparation contraindicates its use. 


WARNINGS The replacement of a systemic corticosteroid with 
VANCENASE Nasal Inhaler can be accompanied by signs of adrenal 
insufficiency. 

When transferred to VANCENASE Nasal Inhaler, careful attention must 
be given to patients previously treated for prolonged periods with 
systemic corticosteroids. This is particularly important in those patients 
who have associated asthma or other clinical conditions, where too rapid 
a decrease in systemic corticosteroids may cause a severe exacerbation of 
their symptoms. 

Studies have shown that the combined administration of alternate day 
prednisone systemic treatment and orally inhaled beclomethasone 
increased the likelihood of HPA suppression compared to a therapeutic 
dose of either one alone. Therefore, VANCENASE treatment should be used 
with caution in patients already on alternate day prednisone regimens for 
any disease. 


PRECAUTIONS General: During withdrawal from oral steroids, some 
patients may experience symptoms of withdrawal, e.g., joint and/or 
muscular pain, lassitude, and depression. 

In clinical studies with beclomethasone dipropionate administered 
intranasally, the development of localized infections of the nose and 
pharynx with Candida albicans has occurred only rarely. When such an 
infection develops, it may require treatment with appropriate local 
therapy or discontinuance of treatment with VANCENASE Nasa! Inhaler. 

Beclomethasone dipropionate is absorbed into the circulation. Use of 
excessive doses of VANCENASE Nasal Inhaler may suppress HPA function, 

VANCENASE should be used with caution, if at all, in patients with 
active or quiescent tuberculous infections of the respiratory tract, or in 
dui yg fungal, bacterial, systemic viral infections, or ocular herpes 
simplex. 

Because of the inhibitory effect of corticosteroids on wound healing, 
patients who have experienced recent nasal septal ulcers, nasal surgery, 
or trauma should not use a nasal corticosteroid until healing has 
occurred. 

Although systemic effects have been minimal with recommended 
doses, this potential increases with excessive doses. Therefore. larger 
than recommended doses should be avoided. 

Information for Patients: Patients should use VANCENASE Nasal 
Inhaler at regular intervals since its effectiveness depends on its regular 
use. The patient should take the medication as directed. It is not acutely 
effective and the prescribed dosage should not be increased. Instead, 
nasal vasoconstrictors or oral antihistamines may be needed until the 
effects of VANCENASE Nasal Inhaler are fully manifested. One to two 
weeks may pass before full relief is obtained. The patients should contact 
the doctor if symptoms do not improve, or if the condition worsens, or if 
sneezing or nasal irritation occurs. For the proper use of this unit and to 
attain maximum improvement, the patient should read and follow the 
accompanying PATIENT'S INSTRUCTIONS carefully. 

Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of 
rats for a total of 95 weeks, 13 weeks by inhalation and 82 weeks by the 
oral route, resulted in no evidence of carcinogenic activity. Mutagenic 
studies have not been performed. 

Impairment of fertility, as evidenced by inhibition of the estrus cycle in 
dogs, was observed following treatment by the oral route. No inhibition of 
the estrus cycle in dogs was seen following treatment with beclometha- 
sone dipropionate by the inhalation route. 

Pregnancy Category C: Like other corticoids, parenteral (subcuta- 
neous) beclomethasone dipropionate has been shown to be teratogenic 
and embryocidal in the mouse and rabbit when given in doses approxi- 
mately ten times the human dose. In these studies beclomethasone was 
found to produce fetal resorption, cleft palate, agnathia, microstomia, 
absence of tongue, delayed ossification, and agenesis of the thymus. 

No teratogenic or embryocidal effects have been seen in the rat when 
beclomethasone dipropionate was administered by inhalation at ten 
times the human dose or orally at 1000 times the human dose. There are 
no adequate and well-controlled studies in pregnant women. Beclometha- 
sone dipropionate should be used during pregnancy only if the potential 
benefit justifies the potential risk to the fetus. 

Nonteratogenic Effects: Hypoadrenalism may occur in infants born of 
mothers receiving corticosteroids during pregnancy. Such infants should 
be carefully observed. 

Nursing Mothers: It is not known whether beclomethasone dipropionate 
is excreted in human milk. Because other corticosteroids are excreted in 
human milk, caution should be exercised when VANCENASE® (beclo- 
methasone dipropionate, USP) Nasal Inhaler is administered to nursing 
women. 

Pediatric Use: Safety and effectiveness in children below the age of 
6 years have not been established. 


ADVERSE REACTIONS Side effects reported are primarily associated 
with the nasal mucous membranes. They include sensations of irritation 
and burning in the nose (11 per 100 patients), occasional sneezing 
attacks (10 per 100 adult patients), which may be more common in 
children, rhinorrhea (1 per 100 patients), localized infections of the nose 
and pharynx with Candida albicans rarely, transient episodes of epistaxis 
or bloody discharge from the nose (2 per 100 patients), and ulceration of 
the nasal mucosa rarely. If recommended doses are exceeded, or if 
individuals are particularly sensitive, symptoms of hypercorticism, i.e., 
Cushing's syndrome could occur. 


OVERDOSAGE When used at excessive doses, systemic corticosteroid" * 
effects such as hypercorticism and adrenal suppression may appear. If 
such symptoms appear, the dosage should be decreased. 

The oral LDso of beclomethasone dipropionate is greater than 1 g/kg in 
rodents. One canister of VANCENASE Nasal Inhaler contains 8.4 mg of 
beclomethasone dipropionate, therefore acute overdosage is unlikely. 


HOW SUPPLIED VANCENASE Nasal Inhaler, 16.8 g canister; box of one. 
Supplied with nasal adapter and PATIENT'S INSTRUCTIONS; 
(NDC 0085-0041 -04). 


Store between 2° and 30°C (36° and 86°F). 


Schering Corporation 
Kenilworth, NJ 07033 VC-236/14125906 5/87 
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Marshfield Clinic Department of Otolaryn- 
gology - Head and Neck Surgery is seeking 
a fifth BE/BC Otolaryngologist to join its 
expanding practice. Marshfield Clinic is a 
270 physician multispecialty private group 
practice located in a unique rural setting in 
Central Wisconsin. The Clinic, physically 
adjacentto a 524 bed acute care teaching 
hospital, serves as a major secondary and 
tertiary referral center for Wisconsin and the 
Upper Peninsula. A University of Wisconsin 
Medica! School affiliation, Residency Pro- 
grams, and Medical Research Foundation 
contribute to a very stimulating environ- 
ment. Send curriculum vitae and references 
to: 


Victor Ejercito, M.D. 
Department of Otolaryngology 


1000 North Oak Avenue 
Marshfield, WI 54449 
or call collect at (715) 387-5245 


Marshfield Clinic 





NEW YORK OTOLOGY 
November 5-6, 1988 


Sponsored by: 
ALBERT EINSTEIN COLLEGE OF MEDICINE 
COLUMBIA UNIVERSITY COLLEGE OF PHYSICIANS AND SURGEONS 
MANHATTAN EYE, EAR AND THROAT HOSPITAL 
MOUNT SINAI SCHOOL OF MEDICINE 
NEW YORK MEDICAL COLLEGE 
NYU SCHOOL OF MEDICINE 
UNIVERSITY OF MEDICINE & DENTISTRY OF NEW JERSEY 


Organized by the combined leadership of the Metropolitan 
New York Otolaryngology Residency Programs, this one and a 
half day symposium is designed to provide the participant 
with an opportunity to learn and discuss the most recent 
developments in otology. Topics include tympanoplasty tech- 
niques, fitting and dispensing of hearing aids, surgery for 
congenital atresia, auricular reconstruction, otologic manifes- 
tation of AIDS, the treatment of the refractory draining ear 
and other tapics. Didactic lectures, supplemented by panel 
discussions focusing on current issues and techniques as well 
as video clinics will provide a stimulating learning experi- 
ence. 


For Further Information: 

Joanne Lupetin, Administrator 
Manhattan Eye, Ear and Throat Hospital 
Department of Otolaryngology 
210 E. 64th Street 
New York, N.Y. 10021 
(212) 838-9200, Ext. 2448 
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HOUSE EAR INSTITUTE 
TEMPORAL BONE SURGICAL DISSECTION COURSES — 1989 





Intensive One Week Courses (CME 53 hrs.) 


Hand pieces, burrs and basic equipment.are provided. 





The course is designed for the practicing otolaryngologist and senior resident in training, 
with special emphasis on the common problems encountered in daily practice. 
— During the day participants dissect temporal bones and observe selected telecasts of live 
and edited tapes. Evening lectures and films demonstrate the techniques of temporal bone 
surgery as practiced by the members of the Otologic Medical Group, Inc. 


January 8-13, 1989 
February 12-17, 1989 
March 12-17, 1989 
April 9-14, 1989 


April 30-May 5, 1989 
May 21-26, 1989 
July 9-14, 1989 
October 1-6, 1989 


Physicians $975.00 


October 22-27, 1989 
November 12-17, 1989 
December 10-15, 1989 


Residents $775.00 


Antonio De la Cruz, M.D., Director of Education 
House Ear Institute * 256 South Lake Street, Los Angeles, California 90057 * (213) 483-4431 


OTOLARYNGOLOGIST FOR TEXAS 


The Scott and White Clinic, a multispecialty 
group of over three hundred physicians, is 
seeking a board certified or board eligible 
Otolaryngologist to join its six-member division 
of Otolaryngology. The clinic is located in 
Temple, an hour's drive from Austin, and serves 
as a tertiary care facility for Central Texas. Scott 
& White provides the clinical experience for 
Texas A&M University College of Medicine and 


OTOLARYNGOLOGIST 


For 
Full-Time Position 


in 
SAN FRANCISCO BAY AREA 


there are opportunities for teaching as well as 
research. 


Salary is competitive; benefits excellent. Speciai 
interest or training in Pediatric Otolaryngology 
is desirable. 


Please send resume and letter to Tibor Ruff, 
M.D., Chairman, Division of Otolaryngology, 
Scott & White Clinic, 2401 S. 31st Street, 
Temple, Texas 76508, or call 817-774-3873 for 
more information. 


Rilscorr & WHITE 





Active Clinical and Surgical Practice 
Resident and Medical Student Teaching 
Clinical Research Opportunities 
Competitive Salary and Outstanding 
Benefits 
Requires California License and 
Board Certification or Eligibility 
Contact: Raymond L. Hilsinger, Jr., M.D. 

Department of Otolaryngology 
KAISER PERMANENTE MEDICAL 
CENTER 
280 West MacArthur Blvd. 
Oakland, CA 94611 
Phone: (415) 596-6402 





10% XYLOCAINE Ski, 


(lidocaine hydrochloride) 


The most effective measured 
dose of pain relief... 


time after time...after 750 times 


Precisely measured 10 mg spray for concentrated efficacy 
rast-acting (1 to 2 minutes) for long-lasting (10 t» 15 minutes) pain relief 
750 economical doses per container 


For gagging and instrumentation reflux as well 
as pre-and post-procedure and pain control 


Amide (not ester) reduces risk of allergic recction 
Pleasant citrus flavor 


Available with cannula for easy application 
to the mouth and oropharynx 


iW, J UN Astra Pharmaceutical Products. Inc 
AN i A Westborough, MA 01581 


=e Please see brief summary of prescribing information on next page. © Astra 1988 AST-17713R 
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10% Xylocaine? 
Oral Spray 


(lidocaine) 


Flavored Topical Anesthetic Aerosol For Use In The Oral 
Cavity 


WARNING—CONTENTS UNDER PRESSURE 


INDICATIONS AND USAGE 
Xylocaine (lidocaine) 1096 Oral Spray is indicated for the production of topical 
anesthesia of the accessible mucous membranes of the mouth and oropharynx. 


CONTRAINDICATIONS 

Lidocaine is contraindicated in patients with a known history of hypersensitivity 
to local anesthetics of the amide type or to other components of Xylocaine 10% 
Oral Spray. 


WARNINGS 

IN ORDER TO MANAGE POSSIBLE ADVERSE REACTIONS, RESUSCITATIVE 
EQUIPMENT, OXYGEN AND OTHER RESUSCITATIVE DRUGS MUST BE IMME- 
DIATELY AVAILABLE WHEN LOCAL ANESTHETIC AGENTS, SUCH AS LIDO- 
CAINE, ARE ADMINISTERED TO MUCOUS MEMBRANES. 


Xylocaine 1096 Oral Spray should be used with extreme caution if there is sepsis 
or extremely traumatized mucosa in the area of application, since under such 
conditions there is the potential for rapid systemic absorption. 


PRECAUTIONS 

General: The safety and effectiveness of lidocaine depend on proper dosage, 
correct technique, adequate precautions, and readiness for emergencies. 
Resuscitative equipment, oxygen, and other resuscitative drugs should be 
available for. immediate use. (See WARNINGS and ADVERSE REACTIONS.) The 
lowest dosage. that results in effective anesthesia should be used to avoid high 
plasma levels and serious adverse effects. Repeated doses of lidocaine may 
cause significant increases in blood levels with each repeated dose because of 
slow accumulation of the drug or its metabolites. Tolerance varies with the status 
of the patient. Debilitated, elderly patients, acutely ill patients, and children 
should be given reduced doses commensurate with their age and physical status. 
Lidocaine should also be used with caution in patients with severe shock or heart 
block. 


Xylocaine 1096 Oral Spray should be used with caution in patients with known 
drug sensitivities. Patients allergic to para-aminobenzoic acid derivatives (pro- 
caine, tetracaine, benzocaine, etc.) have not shown cross sensitivity to lidocaine. 


Many drugs used during the conduct of anesthesia are considered potential 
triggering agents for familial malignant hyperthermia. Since it is not known 
whether amide-type local anesthetics may trigger this reaction and since the 
need for supplemental general anesthesia cannot be predicted in advance, it is 
suggested that a standard protocol for management should be available. Early 
unexplained signs of tachycardia, tachypnea, labile blood pressure and metabolic 
acidosis may precede temperature elevation. Successful outcome is dependent 
on early diagnosis, prompt discontinuance of the suspect triggering agent(s) and 
institution of treatment, including oxygen therapy, indicated supportive measures 
and dantrolene (consult dantrolene sodium intravenous package insert before 
using). 


Information for Patients: When topical anesthetics are used in the mouth, the 
patient should be aware that the production of topical anesthesia may impair 
swallowing and thus enhance the danger of aspiration. For this reason, food 
should not be ingested for 60 minutes following use of local anesthetic 
preparations in the mouth or throat area. This is particularly important in children 
because of their frequency of eating. 


Numbness of the tongue or buccal mucosa may enhance the danger of 
unintentional biting trauma. Food and chewing gum should not be taken while the 
mouth or throat area is anesthetized. 


Carcinogenesis, mutagenesis, impairment of fertility: Studies of lidocaine in 
animals to evaluate the carcinogenic and mutagenic potential or the effect on 
fertility have not been conducted. 


Use in Pregnancy: Teratogenic Effects. Pregnancy Category B. Reproduction 
studies have been performed in rats at doses up to 6.6 times the human dose 
and have revealed no evidence of harm to the fetus caused by lidocaine. There 
are, however, no adequate and well-controlled studies in pregnant women. 
Animal reproduction studies are not always predictive of human response. 
General consideration should be given to this fact before administering lidocaine 
to women of childbearing potential, especially during early pregnancy when 
maximum organogenesis takes place. 


Labor and Delivery: Lidocaine is not contraindicated in labor and delivery. Should 
Xylocaine 1096 Oral Spray be used concomitantly with other products containing 


lidocaine, the total dose contributed by all formulations must be kep- in mind. 


Nursing mothers: It is not known whether this drug is excreted in human milk. 
Because many drugs are excreted in human milk, caution should be exercised 
when lidocaine is administered to a nursing woman. 


Pediatric use: Safety and effectiveness in children below the age of 12 years have 
not been established. 


ADVERSE REACTIONS 

Adverse experiences following the administration of lidocaine are similar in nature 
to those observed with other amide local anesthetic agents. These adverse 
experiences are, in general, dose-related and may result from high plasma levels 
caused by excessive dosage or rapid absorption, or may resut from a 
hypersensitivity, idiosyncrasy or diminished tolerance on the part of the patient. 
Serious adverse experiences are generally systemic in nature. The following 
types are those most commonly reported. 


Central nervous system: CNS manifestations are excitatory and/or cepressant 
and may be characterized by lightheadedness, nervousness, app-ehension, 
euphoria, confusion, dizziness, drowsiness, tinnitus, blurred or douole vision, 
vomiting, sensations of heat, cold or numbness, twitching, tremors, convulsions, 
unconsciousness, respiratory depression and arrest. The excitatory manifesta- 
tions may be very brief or may not occur at all, in which case the first 
manifestation of toxicity may be drowsiness merging into unconsciousness and 
respiratory arrest. 


Drowsiness following the administration of lidocaine is usually an earlv sign of a 
high blood level of the drug and may occur as a consequence of rapid absorption. 


Cardiovascular system: Cardiovascular manifestations are usually cepressant 
and are characterized by bradycardia, hypotension, and cardiovascula: collapse, 
which may lead to cardiac arrest. 


Allergic: Allergic reactions are characterized by cutaneous lesions, urticaria, 
edema or anaphylactoid reactions. Allergic reactions may occur as a result of 
sensitivity either to the local anesthetic agent or to other ingredients in the 
formulation. Allergic reactions as a result of sensitivity to lidocaine are extremely 
rare and, if they occur, should be managed by conventional means. The detection 
of sensitivity by skin testing is of doubtful value. 


OVERDOSAGE 

Acute emergencies from local anesthetics are generally related to high plasma 
levels encountered during therapeutic use of local anesthetics. (See ADVERSE 
REACTIONS, WARNINGS, and PRECAUTIONS.) 


Management of local anesthetic emergencies: The first consideration is preven- 
tion, best accomplished by careful and constant monitoring of cardiovascular and 
respiratory vital signs and the patient's state of consciousness after sach local 
anesthetic administration. At the first sign of change, oxygen should be 
administered. 


The first step in the management of convulsions consists of immediate attention 
to the maintenance of a patent airway and assisted or controlled venti ation with 
oxygen and a delivery system capable of permitting immediate positive airway 
pressure by mask. Immediately after the institution of these ventilatory 
measures, the adequacy of the circulation should be evaluated, keeping in mind 
that drugs used to treat convulsions sometimes depress the circulation when 
administered intravenously. Should convulsions persist despite adequate respi- 
ratory support, and if the status of the circulation permits, small increments of 
an ultra-short acting barbiturate (such as thiopental or thiamylal) or a benzodia- 
zepine (such as diazepam) may be administered intravenously. Tha clinician 
should be familiar, prior to use of local anesthetics, with these anticonvulsant 
drugs. Supportive treatment of circulatory depression may require administration 
of intravenous fluids and, when appropriate, a vasopressor as direc-ed by the 
clinical situation (e.g., ephedrine). 


lf not treated immediately, both convulsions and cardiovascular depression can 
result in hypoxia, acidosis, bradycardia, arrhythmias and cardiac arrest. If 
cardiac arrest should occur, standard cardiopulmonary resuscitative measures 
should be instituted. 


Dialysis is of negligible value in the treatment of acute overdosage with lidocaine. 


The intravenous LDs9 of lidocaine HCI in female mice is 26 (21-31) mg/«g and the 
subcutaneous LDso is 264 (203-304) mg/kg. 


DOSAGE AND ADMINISTRATION 

When Xylocaine 10% Oral Spray is used concomitantly with other products 
containing lidocaine, the total dose contributed by all formulations must be kept 
in mind. 

Two metered doses per quadrant are recommended as the upper limit and, under 
no circumstances should one exceed three metered doses per quadrant of oral 
mucosa over a one-half hour period to produce the desired anesthetic effect. 
Experience in children is inadequate to recommend a pediatric dose et this time. 
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Functional Endoscopic 
Sinus Surgery Symposium 
October 28-29, 1988 


Course Directors: 
Yijay K. Anand, MD 
William F. Robbett, MD 


Guest Faculty: 
William R. Panje, MD 


The goa! o! this symposium is to provide the participants 
an opportun ty te learn functional concepts of endoscop- 
ic sinus surgery with didactic lectures and "hands on" 
laboratory experence. 


For further information: 


MANHATTAN EYE, EAR & THROAT 
HOSPITAL 
oammne Lupetin, Administrator 
Dept. of Otolaryngology 
210 East 64th Street 
New York, New York 10021 
(212) 838-9200 Ext. 2448 


Precision Dynamics Corporation 
. - - products you can identify with.* 

13880 D»! Sur Street 

San Fernando, California 91340-3490 U.S.A 

Tet (818) 897-1111 

Telex: 240055 PDC UR Fax: (818) 899-4045 


ENT SURGERY 
BOSTON, MASSACHUSETTS 
2 Positions 


- Private Practice « Teaching 
* Medical School Affiliate — * Hospital Based 


Due to wery special circumstances, we have been 
retained by a major 350-bed teaching hospital to identify 
two ENT specialists who wish to assume an existing 
urban practice in an exciting teaching environment. The 
positions can be filled immediately or we can wait for the 
June 1989 graduates. The ideal configuratian would be 
two gradwating or recent graduates who would move 
together and/or who know each other's clinical work. We 
seek physicians from an outstanding ENT Surgery 
program, preferably university based. Salary, benefits, 
office, maipractice, relocation, and total suppport will be 
provided until a fee-for-service arrangement can be 
viably arranged. 


To APPLv. All suitable candidates should reply in strict 
confidence to: 


Daniel Stern, President 
The Medical Center East, Suite 240 
211 North Whitfield Street 
Pittsburgh, Pennsylvania 15206 


Member of 
National Association of 


800-438-2476 / FAX 412-363-6032 Physician Recruiters 


Securlin e- 


FNA TRAY 


Convenient and ready to use 
for FNA Biopsies 
of Paipable Lesions. 


Contains all necessary 
disposable components 
in one sterile kit, 

saving you time 

and maney 


800/8£7-0670 


in California 800-772-1122 
In Canada: 300-538-1010 
7:30 a:m. t055:00 p.m. 
Pacific Time 
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BECOME A MEMBER OF THE NATIONAL BOY SCOUT ALUMNI FAMILY. JOIN TODAY! 


Your one-year, $10 membership entitles you to the Alumni Bulletin, the Annual Report, a membership card and an 
attractive wall certificate suitable for framing. 
A three-year, $30 membership entitles you to a free Norman Rockwell print, as well as all of the benefits of a one-year membership. 


Write today to: 


National Boy Scout Alumni Family 
1325 Walnut Hill Lane * Irving, Texas 75062 - 1296 





REFLECTIONS OF GREATNESS 


Gerald Ford, President: 1974 - 1977. 
Eagle Scout, 1927. 


“The child is father of the man.” Wordsworth saic it 
over one-hundred fifty years ago. The strengths 
ingrained in youth flourish with age. 


For more than seventy years, the Boy Scouts 
have perpetuated the ideals of America: honor, 
character, loyalty; duty to God, mankind, and 
country. 


at It's not surprising some of our nations's 


outstanding citizens and leaders have been 
Boy Scouts. 


— (o ~ ~ 
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ACADEMIC POSITION 


University of Kansas 
School of Medicine 


The Department of Otolaryngology is 
seeking . full time otolaryngologist for 
appointment as Chief, ENT section, VA 
Hospital, {ansas City, MO. Academic rank 
commensarate with credentials. 


Qualifications include: Board Certifica- 
tion/ eligifality in Otolaryngology, current 
license m any State. Responsibilities 
include: administrative duties, patient 
care, ‘eaehing residents and medical stu- 
dents. anil research. 


Serd curriculum vitae to C.W. Norris, 
M.D. Protessor/Chair, Department of Oto- 
laryngolagy, Kansas University Medical 
Center, *ansas City, KS 66103, (913) 
588-6700 


Positier will be open till filled. The 
University of Kansas and the VA are 
Affirmative — Action/Equal Opportunity 
Employers. 


OTO ARYNGOLOGIST 


40 physcian multispecialty Group 
in West ?alm Beach, Florida seeks 
dynamic confident physician for 
private practice. Candidates must 
be persenable and well qualified; 
emphasis on high quality care. 
Financial package based on incen- 
tive wit1 full partnership in 3 
years. 


Send C. d. to: 

Josegh ". D'Angelo, M.D. 
Recruitieg Chairman 

Palm Beach Medical Group, Inc. 
705 North Olive Avenue 

West Pzm Beach, Florida 33401 
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LU (BECLOMETHASONE DIPROPIONATE 
~~ MONOHYDRATE) 


~~ O NASAL SPRAY. 0042% 


Relief for rhinitis with 
less sting than flunisolide” 


Percent of patients 
with nasal stinging 
and burning 






Beclomethasone dipropionate 
10% aqueous nasal spray (n= 40) 30% E xpo 
(o. 2 inhalations bid fa 
p <0.05 —Adapted from Bronsky et al.’ 


Moist relief for seasonal, perennial, and vasomotor rhinitis 
O Indicated for patients 6 years of age and older 





s. O More effective than cromolyn sodium in preventing symptoms of hay fever?^ 


C Superior to terfenadine for the control of breakthrough symptoms on high 
pollen count days?* 


Convenient dosage fo enhance compliance 


[.] 1 or 2 sprays per nostril bid 


nr O No significant alterations of the nasal mucosal histology observed in up to 
12 years of experience with beclomethasone dipropionate® 


References: 

1. Bronsky EA, Tarpay M, Tinkelman DA, et al: A comparison of two dosing regimens of beclomethasone dipropionate 
aqueous nasal spray and flunisolide nasal spray in the treatment of acute seasonal rhinitis. Immunology and Allergy 
Practice 1987;9(5):11-16. 

2. Varonier HS, Zellweger JP: Comparative study of the topical treatment of seasonal allergic rhinitis with aqueous 
beclomethasone and flunisolide. Ther Umsch 198441(5):375-379. 

3. Welsh PW, Stricker WE, Chu C-P et al: Efficacy of beclomethasone nasal solution, flunisolide, and cromolyn in 
relieving symptoms of ragweed allergy. Mayo Clin Proc 1987,62:125-134. 

4. Morrow-Brown H, Jackson FA, Pover GM: A comparison of beclomethasone dipropionate aqueous nasal spray and 
sodium cromoglycate nasal spray in the management of seasonal allergic rhinitis. Allergo! Immunopathol (Madr) 
1984:12(5):355-361. 

5. Beswick KBJ, Kenyon GS, Cherry JR: A comparative study of beclomethasone dipropionate aqueous nasal spray 
with terfenadine tablets in seasonal allergic rhinitis. Curr Med Res Opin 1985;9(8):560-567 

6. Data available upon request, Glaxo Inc. 


BECONASE AQ for rhinitis relief. 
What a comfort! 


* Calculated on the dried basis. 
tin two out of four measures of nasal symptoms, p «0.01. 
Please consult next page for Brief Summary of Prescribing Information. 
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BRIEF SUMMARY 








Ss 
r . 
É E m I pgs monohydrate) 
b *Calculated on the dried basis. SHAKE WELL DISORDERS OF THE THYROID 
[ For Intranasal Use Only BEFORE USE. 
> The following is a bnef summary only. Before prescribing, see complete prescrib- AND P AR ATHYROID 
ing information in BECONASE AQ* Nasal Spray product labeling. 
Mc: INDICATIONS AND USAGE: BECONASE AQ* Nasal Spray is indicated for the 
na reliet of the symptoms of seasonal or perennial allergic and nonallergic (vaso- DECEMBER 3 198 8 
motor) rhinitis. 
ie! BECONASE AQ Nasal Spray is also indicated for the prevention of recurrence of E ; 
f nasal polyps following surgical removal | Course Director: 
E... CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of this prep- 
z aration contraindicates its use. L ARRY J SHEMEN M D 
A. WARNINGS: The replacement of a systemic corticosteroid with BECONASE AQ* b ’ am os 
ati. ae Spray can be — by signs of adrenal crane uid i CF 
reful attention must be given when patients previously treated for prolong . . 
periods with systemic corticosteroids are transferred to BECONASE AO Nasal The management of thyroid and parathyroid disorders 
] Spray This is particularly important in those patients who have associated asthma : j muri. : - 
e rd 
E ay eause s oevers alo ere, n o a requires the collaboration of several disciplines including 
tudies have shown that the combined administration of alternate-day predni- . . 
sone systemic treatment and orally inhaled beclomethasone increases the likeli- endocrinology, radiology, head and neck surgery, oph- 
! Theretore BECONASE AQ Nasal Spray treatment shouldbe used with caution halmol d = 
m ore. asat Spray treatment s used with caution in 
A e n alternate-day prednisone regimens for any disease. » t a mo ogy an pathology. Meaningful decisions in 
recommended doses of intranasal beclomethasone are exceeded or if indi- . 
| VAR a (culi aaah e or praütoppobd by viru cf TOUR ys St assessment and treatment planning are founded on a 
: toid therapy, symptoms of hypercorticism may occur, sente very M an of ` E 1 
menstrual irregularities, acneiform lesions, and cushingoid features. If suc 
eer elis hee pialep soeben decenerl cone thorough understanding of the basic sciences. The goal 
tent with accepted procedures for discontinuing oral steroid therapy. e . . . . . . 
E PROMIS: boh tfe withdrawal fom oc rode tome pelo of this symposium is to provide an in-depth, intensive 
may experience symptoms of withdrawal, eg, joint and/or muscular pain, lassitude, . 1 , A p" 
and depression review of these principles and diverse clinical perspec- 
Rarely, immediate da ipid reactions may occur after the intranasal : k ‘ 
administration of beclomethasone 
P Extremely rare instances of wheezing, nasal septum perforation, and increased tives with respect to diseases of the thyroid and 
| intraocular pressure have been reported following the intranasal application of . 
(— . . . gerosolized corticosteroids. Although these have not been observed in clinical pa ra th y rol d j 
- trials with BECONASE AQ® Nasal Spray, vigilance should be maintained. 
In clinical studies with beclomethasone dipropionate administered on 
s the development of localized infections of the nose and pharynx with Candida . b 
! albicans has occurred only rarely. When such an infection develops, it may require For Further Information: 
E aere ien e local therapy or discontinuation of treatment with : 
asal Spray. 
M MS Vr ron tam irritation occurs, it may be an indication for stop- J 0d n n € Lu pet | n 
ij à ping A asal Spray. oe 
k Beclomethasone dipropionate is absorbed into the circulation. Use of excessive Ad mI n | Strator 
(f-: ach hoes AQ M vole Prin Mesi HPA ape D 
T. asal Spray should be with caution, if at all, in patients 
' I active or quiescent tuberculous infections of the respiratory tract; untreated € p a rtm e nt of Oto | d ryn go | 0gy 
ungal, bacterial, or systemic viral infections; or ocular herpes simplex . 
b For BECONASE AQ Nasal Spray to be eftective in the treatment of nasal polyps, Manhattan Eye, Ear and Throat Hospital 
: ' e ded P be id to enter the nose. Therefore, treatment of nasal polyps with 
B A Nasal Spray should be considered adjunctive therapy to surgical 
" removal "ry the use of other medications that will permit effective penetration 2 l 0 East 64th Street 
E of BECONASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form 
k of Pig Bie aie New York, N.Y. 10021 
j S with any long-term treatment, patients using asal Spray 
j over several months or longer should be examined periodically for possible ( ) = 
changes in the nasal mucosa. 212 838 9200, Ext. 2448 
Because of the inhibitory effect of corticosteroids on wound healing, patients 
who have experienced recent nasal septal ulcers, nasal surgery, or trauma should 
not use a nasal corticosteroid until healing has occurred. 
Although systemic effects have been minimal with recommended doses, this 
potential increases with excessive doses. Therefore, larger than recommended 
doses should be avoided 
Information for Patients: Patients being treated with BECONASE AQ Nasal Spray 
should receive the following information and instructions. This information is 
intended to aid in the safe and effective use of medication. It is not a disclosure of 
all possible adverse or intended effects. Patients should use BECONASE AQ Nasal 
Spray at regular intervals since its effectiveness depends on its regular use. The 
patient should take the medication as directed. It is not acutely effective, and the 
prescribed dosage should not be increased. Instead, nasal vasoconstrictors or oral 
antihistamines may be needed until the effects of BECONASE AQ Nasal Spray are 
fully manifested. One to two weeks may pass before full relief is obtained. The 
patient should contact the doctor if symptoms do not improve, or if the condition 
worsens, or if sneezing or nasal irritation occurs. For the proper use of the unit and 
to attain maximum improvement, the patient should read and follow the accom- 
a panying patient's instructions carefully. 
| Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total 
0f 95 weeks, 13 weeks by inhalation and 82 weeks by the oral route, resulted in 
no evidence of carcinogenic activity. Mutagenic studies have not been performed 
Impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, À ^ A 
was observed following treatment by the oral route. No inhibition of the estrous The Southern California Permanente Medical 
N cycle in dogs was seen following treatment with beclomethasone dipropionate by 
| the inhalation route Group offers you the freedom to concentrate on pa- 
j Pregnancy: Teratogenic Effects: Pregnancy Category C: Like other corticoids, tie nt care 
parenteral (subcutaneous) beclomethasone dipropionate has been shown to be : 
teratogenic and embryocidal in the mouse and rabbit when given in doses We are a well-establ ished HMO multispecialty 
$ 


approximately ten times the human dose. In these studies, beclomethasone was 


found to produce fetal resorption, cleft palate, agnathia, microstomia, absence of 1 1 1 

longue, delayed ossification, and agenesis of the thymus. No teratogenic or group Fest ved dnbie IS composed of and 
embryocidal effects have been seen in the rat when beclomethasone dipropionate 

2 was administered by inhalation at ten times the human dose or orally at 1,000 manag e y p y SICIans. 


times the human dose. There are no adequate and well-controlled studies in preg- 
nant women. Beclomethasone dipropionate should be used during pregnancy only 


We are currently accepting applications from 


if the potential benefit justifies the potential risk to the fetus. board eligible/certified ENT/Head & Neck ‘Surgeons 

A Nonteratogenic Effects: Hypoadrenalism may occur in infants born ot mothers et è e 

i receiving cannes ep te Siemano Such infants should be carefully for positions at Kaiser P ermanente Medical Centers 

^ observed , ; 

n Nursing Mothers: It is not known whether beclomethasone dipropionate is throughout Southern Cal ifornia 4 

excreted in human milk. Because other corticosteroids are excreted in human milk, Ou iti 

| caution should be exercised when BECONASE AQ Nasal Spray is adininisiered to x compensation I competitive and benefits are 

E nursing women outstanding. They include: professional liability, 

[te Pediatric Use: Safety and effectiveness in children below 6 years of age have not . . . 

N been established medical and dental coverage, vacation and sick leave, 
ADVERSE REACTIONS: in general. side effects in clinical studies have been inni 1 i i 1 

A: primarily associated with irritation of the nasal mucous membranes Rarely continuing education, life insurance and retirement 

r immediate hypersensitivity reactions may occur after the intranasal administration ` -ti fä 

k ol ecanetaore | ions may i inistrati plans. ii two years full time employment, physi 

: Adverse reactions reported in controlled clinical trials and open studies i 

n patients treated with BECONASE AQ® Nasal Spy kis described ty X Clans are e igible to be considered for partnership. 


Mild nasopharyngeal irritation following the use of beclomethasone aqueous 
nasal spray has been reported in up to 24% of patients treated, including occasional 
sneezing attacks (about 4%) occurring immediately following use of the inhaler. In 
patients experiencing these symptoms. none had to discontinue treatment. The 


For a physician application, please call (818) 
405-3224 or write to: Physician Recruitment, Dept. 
incidence of transient irritation and sneezing was approximately the same in the 5]AS8, Walnut Center, Pasadena, CA 91188-8854. 


group of patients who received placebo in these studies, implying that these 
complaints may be related to vehicle components of the formulation. 


Fewer than 5 per 100 patients reported headache, nausea, or lightheadedness Equal Opportu nity Employer M/F/H 
following the use of BECONASE AQ Nasal Spray Fewer than 3 per 100 patients 


reported nasal stuffiness, nosebleeds, rhinorrhea, or tearing eyes ‘tq 7/ 
Extremely rare instances of wheezing, nasal septum perforation, and increased | V 


intraocular pressure have been reported following the intranasal administration of lh A 
appears in the full prescribing information i 


aerosolized corticosteroids (see PRECAUTIONS). 

OVERDOSAGE: Information concerning possible overdosage and its treatment 

Allen & Han i vae pir ci 
Good People. Good Medicine. 
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CO ydine 
hyclate pellets) $c. 


DORYX® (coated do: yoycline hyclate pe ets) Before prescribing, please see full 
prescribing informatien. A brief summary follows. 

INDICATIONS.AND USAGE. Doxycycline is indicated in infections caused by the following 
microorganisms. 

Rickettsiae (Rocky Mauntain spotted fever, typhus fever and the typhus group. Q fever, 

. fickettsialpox and tck fevers) 

Mycoplasma.pneusmoniae (PPLO. Eator's agent) 

Agents of psittacoss: and ornithosis 

Agents of lyrphog aruloma venereum and granuloma inguinale 

The-spirochetal agennof retapsinc fever(Borralia recurrentis) 

The following gramenegative microorganisms 

Haemophilus ducrey: ‘chancroid) 

Yersinia pests (terr»euy Pasteureta pests) 

Francisella twlaranss formerly Pasteure'la tularensis) 

Bartonella bacil"*ozrus 

Bacteroides species 

Vibrio cholerae ttormerly Vibrio comma’ 

Campylobacter ‘tes formerly Vibrio fe'us) 

Bruceila species (ir canjunction with stieptomycin) 

Because many strame of the following groups of microorganisms have been shown to be 
resistant to tetracyclines culture and susceotibility testing are recommended 

Doxycycline #s indicassd for treatment o' infections caused by the following gram-negative 
microorganisms, wnes Gacteriological testing indicates appropriate susceptibility to the 
drug 

Escnernchia soli 

Enterodacter.aerogenes (formerly Aerowacter aerogenes) 

Shicelia species. 

Mima species and 4erellea species 

Haemephilus int:uemza3e (respiratery infections) 

Klebsrella species «ex piratory and urinary infections) 

Doxycycliness imdieatsd fcr treatment o' infections caused by the *ollowing gram-positive 
microorganisms wher bacteriological testing indicates appropriate susceptibility to the 
dru 

i RRN sezes: Up to 44 percent of strains of Streptococcus pyogenes and 
74 percent of Sirecroconcus faecalis have been found to be resistant to tetracycline drugs 
Therefore, tetra yc: nes should not te used for streptococcal disease unless the organism 
has beer demenstzat»c to be susceptible 

For upoer respirato:ymfections dwe to croup A beta-hemolytic streptococci, penicillin is 
the usua! drug of choice including prophylaxis of rheumatic fever 

Dipiococcusmnaeurosiae. Staphylococcus aureus, (respiratory, skin and soft-tissue 
infections). Tetmacyzlire- are not the drug of choice in the treatment of any type of 
staphylococcal infector 

When penicillin is cor raindicatec. doxycycline is an alternative drug in the treatment of 
infections due to 

Treponema pailiaur» end Treponema pertenue (syphilis and yaws) 

Listeria monacyroger ss 

Clostridium speeies 

Bacillus anthzac:s 

Fusobacterium fusi orme (Vincents infection) 

Actinomycesspeci2s 

In acute intestina. amebiasis doxycycline may be a useful adjunct to amebicides 

In severe acre aox-cyclinemay te use ul adjunctive therapy 

Doxycycline is indicatad inthe treatment of trachoma, although the infectious agent is not 
always eliminated, asjudged-by imraunofluorescence 

Inclusion CoMuNetivitis may be treated with oral doxycycline alone. or with a combination 
of topica agents 

Doxycycline is indicated for the treatment of uncomplicated urethral, endocervical or rectal 
infections in adultscaused by Chlamydia trachomatis 

Doxycycline is indicated for the treatment of nongonococcal urethritis caused by 
Chiamyaia trachor:ats and Ureaplasma urealytcum and for the treatment of acute epi- 
didymo-orchitie caused ty Chiamyaa trachomatis 

Doxycycline is indicated for the treatment of uncomplicated gonococcal infections in 
adults (except tor anorectal infections in men), the gonococcal arthritis-dermatitis syndrome 
and acute epicidymo.or shitiscaused by N. gonorrhoeae $ 
CONTRAINDICATIONS. The drug s con'raindicated in persons who have shown hyper- 
sensitivity to any othe tetracyclines 
WARNINGS. THE JS 9F DRUGS OF THE TETRACYCLINE CLASS DURING TOOTH 
DEVELOPMENT (LAST HALF OF PREGNANCY, INFANCY AND CHILDHOOD TO THE AGE 
OF 8 YEARS) MAY CAUSE PERMANENT DISCOLORATION OF THE TEETH (YELLOW-GRAY- 
BROWN) This advers= reaction is more common during long term use of the drugs but has 
been cbservec *ollew.ag repeated short term courses Enamel hypoplasia has also been 
reported. TETRACYCLINE DRUGS. THEREFORE., SHOULD NOT BE USED IN THIS AGE 
GROUP UNLESS CTFER DRUGS ARE NOT LIKELY TO BE EFFECTIVE OR ARE 
CONTRAINDICATED 

Results of animaestuciies indicate ‘nat tetracyclines cross the placenta, are found in fetal 
tissues and can have- oc effects on the ceveloping fetus (often related to retardation of 
skeletal development Evidence of ernbryotoxicity has been noted in animals treated early in 
pregnancy If any tetracycline is used during pregnancy or if the patient becomes pregnant 
while taking these crugs. the patientshould be apprised of potential hazard to the fetus 

As with othertetmacrchmes. doxycycline forms a stable calcium complex in any bone- 
forming tissue. A decrease in the fibula growth rate has been observed in prematures given 
oral tetracycline in doses of 25 mg/kg every six hours This reaction was shown to be 
reversible when the diuc was discortinuec 

Photosensitivity Manilestec’by an exaggerated sunburn reaction has been observed in 
some maividua&ts taxing etraeyclines Patients apt to be exposed to direct sunlight or 
ultraviolet light shosic-3& advised that this reaction can occur with tetracycline drugs, and 
treatment shouid be cscontinued atthe first evidence of skin erythema 

The antianabolicacien of the tetracyclines may cause an increasen BUN Studies to date 
indicate that this diees 3t occur withthe use of doxycycline in patients with impaired renal 
functicn. 

PRECAUTIONS. As wita other antibiotic preparations, use of this drug may result in 
overgrowth of nonssseectible-organ:sms, including fungi. If superinfection occurs, the 
antibiotic should be discontinued and appropriate therapy instituted 

Ail imfectionsxtue tc-379up A beta-»emo ytic streptococci should be treated for at least 


10 days. 


Laboratory teste in venereal disease when coexistent syphilis is suspected, dark-field 
examination shou d be done before treatment is started and the blood serology repeated 
monthly for at lea& 4 months 

In long term the-3py. periodic laboratory evaluation of organ systems. including hema- 
topoietic, renal anal hepatic studies should be performed. 

Drug interactions: Because tetracyclines have been shown to depress plasma prothrom- 
Din activity, patiens who are on anticoagulant therapy may require downward adjustment of 
their anticoagular dosage 

Since bacteriosatic drugs may interfere with the bactericidal action of penicillin, it is 
advisable to avoicgiving tetracyclines in conjunction with penicillin. 

For concomitan "therapy with antacids or iron-containing preparations and food see 
"Dosage and Adnenistration" section 
Carcinogenesis mutagenesis, impairment of fertility: Long term studies are currently 
being conductec 3 determine whether tetracyclines have carcinogenic potential. Animal 
studies conductec in rats and mice have not provided conclusive evidence that tetracyclines 
may be carcinogeaic or that they impair fertility. In two mammalian ceil assays (L51784 
mouse lymphomaand Chinese hamster lung cells ın vitro) positive responses for muta- 
genicity occurred at concentrations of 60 and 10 mcg/mL respectively in hurrans no 
association between tetracyclines anc these effects have been made 
Pregnancy: Preg -ancy Category D (See Warnings section). 

Nursing mothers Tetracyclines are present in the milk of lactating women wno are taking a 
drug in this class Secause of the potential for serious adverse reactions in nursing infants 
from the tetracycii es, a decision should be made whether to discontinue nursing or 
discontinue the arg, taking into account the importance of the drug to the mother (see 
Warnings section) 

Pediatric use: Se» Warnings and Dosage and Administration sections 

ADVERSE REACTIONS. Due to oral doxycyclines virtually complete absorption, side 
effects to the lowe bowel. particularly diarrhea, have been infrequent The following adverse 
reactions have been observed in patients receiving tetracyclines 

Gastrointestinal Anorexia, nausea, vomiting. diarrhea, glossitis, dysphagia enterocolitis, 
and inflammatory 3sions (with monilia! overgrowth) in the anogenital region. These reactions 
have been causec by both the oral and parenteral administration of tetracyclines Rare 
instances of esopEagitis and esophageal ulcerations have been reported in patients 
receiving capsule and tablet forms of drugs in the tetracycline class. Most of these patients 
took medications immediately before going to bed (See Dosage and Administration). 

Skin Maculopapular and erythematous rashes Exfoliative dermatitis has been reported 
but is uncommon. *hotosensitivity is discussed above (see Warnings: 

Renal toxicity Rese in BUN has been reported and is apparently dose related (See 
Warnings) 

Hypersensitivityreactions: Urticaria, angioneurotic edema, anaphy axis, anaphylactoid 
purpura, pericard@s, and exacerbation of systemic lupus erythematcsus E 

Bulging fontane s in infants and benign intracranial hypertension in adults have been 
reported in individ .als receiving tetracyclines These conditions disappeared when the drug 
was discontinued 

Blood Hemoly't- anemia, thromboc ytopenia, neutropenia, and eosinophilia have been 
reported with tetra yclines 

When given ove prolonged periods, tetracyclines have been reported to produce brown- 
black microscopic scoloration of thyroid glands No abnormalities of thyroid function are 
known to occur 
DOSAGE AND APMINISTRATION. THE USUAL DOSAGE AND FRECUENCY OF ADMIN- 
ISTRATION OF DCXYCYCLINE DIFFERS FROM THAT OF THE OTHER TETRACYCLINES 
EXCEEDING THE :ECOMMENDED DOSAGE MAY RESULT IN AN INCREASED INCIDENCE 
OF SIDE EFFECTS 

Adults The usue dose of oral doxycycline is 200 mg on the first day cf treatment 
(administered 100 ^g every 12 hours) followed by a maintenance dose of 100 mg/day The 
maintenance dos=may be administered as a single dose or as 50 mg every 12 hours In the 
management of mere severe infections (particularly chronic infections:o! the urinary tract), 
100 mg every 12 heurs is recommended 

For children abose eight years of age. The recommended dosage schedule for children 
weighing 100 pours or less is 2 mg/Ib of body weight divided into two doses on the first day 
of treatment, followed by 1 mg/Ib of body weight given as a single daily dose or divided into 
two doses on sube»quent days. For more severe infections up to 2 ma’! of body weight may 
be used For childæn over 100 pounds, the usual adult dose should be used 

Uncomplicated .onococcal infections in adults (except anorectal infections in men): 100 
mg, by mouth, twi@-a-day for 7 days As an alternate single visit dose, admin ster 300 mg 
Stat followed in one hour by a second 300 mg dose The dose may be-administered with 
food. including mil. or carbonated beverage. as required 

Acute epididyme--orchitis caused by N. gonorrhoeae: 100 mg. by mouth, twice-a-day for 
at least 10 days 

Primary and secondary syphilis 300 mg a day in divided doses for at least 10 days 

Uncomplicated srethral, endocervical, or rectal infection in adults caused by Chlamydia 
trachomatis. 100 n3 by mouth. twice-a-day for at least 7 days 

Nongonococcaturethritis caused by C. trachomatis and U urealyticum. 100 mg. by 
mouth, twice-a-da_ for at least 7 days 

Acute epididym --orchitis caused by C. trachomatis. 100 mg, by mouth, twice-a-day for 
at least 10 days 

The therapeutic antibacterial serum activity will usually persist for 24 nours ‘ollowing 
recommendec do «age 

When used in st 3ptococcal infections, therapy should be continued ‘or 10 days 

Administration c adequate amounts of fluid along with capsule anc tablet forms of drugs 
in the tetracycline lass is recommended to wash down the drugs anc reduce the risk of 
esophageal irritatien and ulceration (see Adverse Reactions) 

If gastric irritatio occurs. it is recommended that doxycycline be gwen with food cr milk 
The absorption of eoxycycline is not markedly influenced by simultanecus ingestion of food 
or milk 
Concomitant the-apy: Antacids containing aluminum, calcium or magnesium, sodium 
bicarbonate, and i5n-contaiing preparations should not be given to patients taking oral 
tetracyclines 

Studies to date Fave indicated that administration of doxycycline at the usual recom- 
mended doses dos not lead to excessive accumulation of the antibictie in patients with 
renal impairment 
Caution—Federz law prohibits dispensing without prescription 
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Excellent tissue penetration 

Tissue penetration is an important factor in 
successful respiratory therapy. DORYX® (coated 
doxycycline hyclate pellets) penetrates 
respiratory/sinus secretions effectively.’ It's also 
active against a wide range of respiratory 
pathogens.’ That makes DORYX an excellent 
choice for the treatment of chronic bron- 

chitis, sinusitis, atypical pneumonias, obstructive 
lung disease, lower respiratory disease, myco- 
plasma pneumonia,'^ and various acute ear, nose, 
and throat infections.' 
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Reduces the potential for GI upset 

The DORYX modified-release pellets are designed 
to pass through the stomach and dissolve in 

the small intestine. Because the pellets disperse 
rapidly, avoiding high local concentrations, 
DORYX reduces the potential for GI upset and 
nausea. 
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STILL CRACKIN 
WITH NEW IDEAS 


The new BIO-LOGIC 
TRAVELER LT is a little 
electrodiagnostic system 
with big ideas. You can 
design the system to suit 
yourself because it has the 
options you have grown to 
expect from Bio-logic. Plus, 
you can now add Real Ear 
Hearing Aid Evaluation to the 
TRAVELER LT and all other 
Bio-logic systems. 


POWER 

AEP VEP SEP ENG, CSA, 
ECOG, P-300, 40 Hz ERP 
ERG, EOG, Facial Nerve, NCV, 
Bone Conduction AND up to 
two channels, automated 
protocols, single or dual 514" 
disk drives (360 K each), 
dual 3%" disk drives (720 K 
each), internal RAM up to 
1.3 megabytes, AND it's IBM 
PC Compatible. 


Corporate 


PRICE 

Computerized ENG systems 
and CSA systems introductory 
priced from $11,000, EP 
systems from $12,950. 


PORTABILITY 

lt weighs about 27 Ibs. 

and like its brother, the 
TRAVELER, the TRAVELER 
LT is all wrapped in a single 
package. 


Europe/Middle East 


Telephone 44 608 41 98 
Telex: Ref. EEGOO!, 
265871 MONREF G 


Headquarters Dickenson House, Albion Street, 
One Bio-logic Plaza Chipping Norton, Oxfordshire, 
Mundelein, IL 60060 . UK 0X7 OBJ 


Call toll free at 800-323-8326 
(Illinois call collect 312-949-5200) 


IBM is a trademark of International Business Machines Corp. 
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Very Achesive 


Inconspicuous 


FOR INFORMATION ON THE DENVER NASAL SPLINT= CALL OR WRITE 
(303) 771-5550 | TELEX 822-170 DVR SPL UF 

DENW¥ER SPLINT COMPANY INCORPORATED 
6093 SOUTH QUEBEC STREET, SUITE 103, ENGLEWOOD, CO 80111 - 


Copyright 1988 Denver Splint Company, Inc. 





1210 


71 - 12 archives of 


Otolaryngology _ 
Head. Neck Surgery 


VOLUME 114, NUMBER 11, NOVEMBER 1988 





ORIGINAL ARTICLES 
Permeability of the Human Round-Window Membrane Cationic Ferritin 

Marcos V. Goycoolea, MD, PhD, David Muchow, Minneapolis; 

Gumaro C. Martinez, MD; Pedro B. Aguila, MD; Hortensia G. Goycoolea; 

Carmen V. Goycoolea, Santiago, Chile; Patricia Schachern, 

NI A ES AOSE EE E AE e A A AE P E AET E 1247 
Can Acquired Immunodeficiency Syndrome and Creutzfeldt-Jakob Disease 
Be Transmitted via Otologic Homografts? 

Michael Glasscock lll, MD; C. Gary Jackson, MD; Glenn W. Knox, MD, 

"Hana A L Li e EEE TA E E SA EE EE S E pee ect itn 1252 
Tumor Necrosis Factor in Middle Ear Effusions 

Dov Ophir, MD; Talia Hahn, PhD; Amichai Schattner, MD; 

David Wallach, PhD; Ahron Aviel, MD, Rehovot, Israel ................. een 1256 
8;-Microglobulin in Otitis Media With Effusion 

Thomas F. De Maria, PhD; Ronel Enrique, MD; Joseph Dohar, MD; 

Lauren O. Bakaletz, PhD; David J. Lim, MD, Columbus, Ohio ..................... eese 1259 
Staphylococcus epidermidis and Staphylococcus aureus in Otitis Media 
With Effusion 

Yuichi Kurono, MD; Kazuhiro Tomonaga, MD; Goro Mogi, MD, Oita, Japan ............. 1264 
Efficacy of a New Macrolide (Azithromycin): For Acute Otitis Media in the 
Chinchilla Model 

Kenny H. Chan, MD; J. Douglas Swarts; William J. Doyle, PhD; 

Kunchitthape Tanpowpong, MD; David R. Kardatzke, Pittsburgh ............................... 1266 
Origin of the Choanal Polyp 

Olof Berg, MD; Christer Carenfelt, MD; Claes Silfverswärd, MD; 


au Sob MD. Speo. LM MINE dvnnddacdadebiaccoseosdeccoteséddoassecasdpecpocceséovyscescccecncstes 1270 
Insulinlike Growth Factor ! Immunoreactivity in Nasal Polyps 

Björn Petruson, MD, PhD; Hans-Arne Hansson, MD, PhD; 

Hn Plus GOlDO CB. oL re dEUILNssu VINHUA Keds a osses p e24sho oe ntn ono tano are uoa rrds 1272 
Measurement of Interstitial Tissue Compliance in Skin Flaps 

Rick M. Odland, MD, James |. Cohen, MD, PhD, Minneapolis .......................... sese 1276 


Wound Tension in Rhytidectomy: A Preliminary Report 

MAJ Lawrence P. A. Burgess, MC, USA, Washington, DC; Pauline Lau, MD; 

Michael G. Glenn, MD; Richard L. Goode, MD, Palo Alto, Calif ....................... sss. 1280 
Compound Pharyngeal Myocutaneous Flap 

Manning M. Goldsmith, MD, John C. Price, MD, Baltimore ...................... esses 
Cystic Parotid Lesions in Patients at Risk for the Acquired Immunodeficiency 
Syndrome 

Michael D. Finfer, MD; Roger A. Schinella, MD; Stephen G. Rothstein, MD; 

Man. S: "Persi MON TO a qvis snc bas sas ccnp ascents va siae UA oai opdis ae erba nare me auod 1290 
Rigid Internal Fixation for Fractures Involving Tooth-Bearing Maxillary Segments 

Robert B. Stanley, Jr, MD, DDS, Gerry F. Funk, MD, Los Angeles ........................... 1295 
Anterior Cricoid Split 1977-1987: Evolution of a Technique 

Robin T. Cotton, MD; Charles M. Myer lll, MD; Glenn O. Bratcher, MD; 

Cynilia M. Fitton; RN; BSI: GIDBIMDMM 144i SEReI PEE e YlYos epa on ghnaeo eo SS ena epA ee eo Sana nao a ca nore ao 1300 
Further Experience With the Myomucosal Tracheoesophageal Shunt 

Marshall Strome, MD, MS, Boston; Daniel Brasnu, MD, 

Pane" Lacceurevwe. MD. PEEL LL oIuaids seecsuvsussbe Seele bpheosa Sieg beooooeoo sere rene n eee nee ce sano soie; 
Rhinectomy for Malignant Disease: A 20-Year Experience 

Robert J. Stanley, MD, Kerry D. Olsen, MD, Rochester, Minn .................. eese 1307 
Needle Aspiration of Nonperitonsillar Head and Neck Abscesses: 
A Six-Year Experience 

Endo Dn. NE PAO NO E E TE S csctb\cscsundebeionvessicsvacenceeusesoccscoveecues 
Persistent Oral Antral Fistulas 

Robert Del Junco, MD; I. Rappaport, MD; Glenn R. Allison, MD, Orange, Calif ........ 1315 
Surgonomics: Health Care Financing Policy for Hospitalized Otolaryngology Patients 

Eric Muñoz, MD; Gerald Zahtz, MD; Jonathan Goldstein, MPA; 

Theresa Benacquista, MD; Katherine Mulloy; 


bene Wis, MD. Now Hyde Fark: NY. ccnccecckacibncsbeincessidnsessccccsedeccssccscdccceccsesccscsccccescccest 1317 
CLINICAL NOTES 
An Accurate Method of Teflon Injection Using Functional Phonosurgery 

David M. Alessi, MD; Gerald S. Berke, MD; Terrance K. Trapp, MD; 

Bruce R. Gerratt, PhD; David G. Hanson, MD, Los Angeles .................... eese 1321 
Hypertrophic Scarring of Tracheoesophageal Fistula Causing Vocal Failure 

Lon A MOGGE. MD Uohnnsohn LIC TOREM CL LIT, VM qpáspeeouéuootoasilicpenbaeo eoa ao e paene eoe e raso 1324 
Hypopharyngeal Stenosis and Fistulas: Use of the Radial Forearm Flap 

Pierre R. Delaere, MD; Willy D. Boeckx, MD, PhD; Frans Ostyn, MD; 

Jacques Tyberghein, MD, PhD; Paul J. Guelinchx, MD, Leuven, Belgium ................. 1326 
REGULAR DEPARTMENTS 
Resident's Page .............................. 1330 BOOKS ae asad cara e E TORE AE 1335 
Medical News .........................sssse 1227 News and Comment ....................... 1335 
Facial Plastic News ........................ 1236 Instructions for Authors ................ 1218 
Letters to the Editor ...................... 1334 Index to Advertisers ....................... 1352 


Copyright © 1988 by the 
AMERICAN MEDICAL ASSOCIATION 


Official Publication for American Academy of 
Facial Plastic and Reconstructive Surgery. Inc., 
and American Society for Head and Neck Surgery 


The ARCHIVES OF OTOLARYNGOLOGY —HEAD 
& NECK SURGERY (ISSN-0886-4470) is published 
monthly by the American Medical Association, 535 N 
Dearborn St, Chicago, IL 60610, and is an official 
publication of the Association. Second-class post- 
age paid at Chicago, IL 60610 and at additional 
mailing office. 


CHANGE OF ADDRESS —POSTMASTER, send all 
address changes to the Archives of Otolaryagolo- 
gy —Head & Neck Surgery attention: Caryl L. Wer- 
theimer, Director of Fulfillment, 535 N Dearborn St, 
Chicago, IL 60610. Notification of address change 
must be made at least six weeks in advance, include 
both old and new addresses, a recent mailing label, 
and your new zip code. 


SUBSCRIPTION RATES-— The subscription rates 
for the ARCHIVES OF OTOLARYNGOLOGY —HEAD 
AND NECK SURGERY are as follows: $60 fcr one 
year, $105 for two years in the United States and US 
possessions; all other countries, one year, $70; two 
years, $125 for surface delivery. (For expedited air 
delivery to most countries, add $15 surcharge for 
each one year subscription, $30 for two years.) 
Rates for subscriptions for delivery to Japan, or 
South Korea are available through exctusive 
agents— contact the publisher. Specia/ rates for 
residents and medical students in the United 
States and US possessions are available. Ad- 
dress inquiries to the American Medical Association, 
Circulation and Fulfillment Division, 535 N Dearborn 
St, Chicago, IL 606 10. Phone: (312)280-7 168. 


ADVERTISING OFFICES: Eastern: 600 Thirc Ave, 
Suite 3700, New York, NY 10016 (Manager: Robert 
C. Corcoran [212-867-6640]; Representatives: 
John L. Reeves); Midwest/Farwest: 535 N Dear- 
born St, Chicago, IL 60610 (Manager: Thomas J. 
Carroll [312-280-7 190]; Representatives: John P. 
Cahill) 


ADVERTISING PRINCIPLES: Each advertisement in 
this issue has been reviewed and complies with the 
principles governing advertising in AMA scientific 


publications. A copy of these principles is available - 


on request. The appearance of advertising in AMA 
publications is not an AMA guarantee or endorse- 
ment of the product or the claims made for the 
product by the manufacturer. 





world go round 
Anti vert/' 50 (meciizine HCI) some RR 


Dosage for vertigo: Therecommended dose is 25 mg to 100 mg daily in dividedeosage. 
Also avaiable: Antivert  "meclizine HCI) 12.5 mg Tablets * Antivert /25 (meclizne HCI) 25 mg Tablets 


| drug by tbe National Academy of Sciences 
—Nationai Research Cauncil and/or 
other intormation. FDA has classified the 
indicationsas follows: 
Effective: Management of nausea and 
| vomiting. amd dizziness associated with 
| motion sicimess. 

Possibly Effective: Management of 
vertigo associated with diseases affect- 
ng the vestebular sys:em 

Final classification ofthe less than 
fective indications requires further 
investi gaton 


| 
| 
| 
| 


————————————— e - —À 


Contraindications: Previous hypersensitivity 
Wamings- Grows'iness may occur: patients 


‘Ga< D4.> - 
Sec zaf UI 


should be warned of this possibilityand 
cautioned against driving a car or owerating 
dangerous machinery. Patients should avoid 
alcoholic beverages while taking thes drug. 
Due to its potential anticholinergic action. 
this drug should be used with cautien in 
patients with asthma, glaucoma. omeniarge- 
ment of the prostate gland 

Usage in Children: Safety and effeciveness 
in children have not been established: usage 
is not recommended in children uneer 

12 years of age . 
Usage in Pregnancy: Pregnancy Ca=gory B. 
Reproduction studies in rats have &iown 
cleft palates at 25-50 times the human 
dose. Epidemiological studies in pegnant 
women, however do not indicate that mecli- 


zine increases the risk of abnormalities when 
administered during pregnancy. Despite the 
animal findings. it would appear that the 
possibility of fetal harm is remote. Neverthe- 
less. meclizine, or any other medication. 
shouid be used during pregnancy only if 
clearly necessary 

Adverse Reactions: Drowsiness. dry mouth 
and blurred vision have been reported 


Before prescribing or administering. please 
see package circular 


ROeRIGGZD 


A division of Pfizer Pharmaceuticais 
New York. New York 10017 





archives of 


Otolaryngology — 
Head. Neck Surgery 


EDITORIAL BOARD 
Byron J. Bailey, MD 
Chief Editor 
Archives of Otolaryngology — 
Head & Neck Surgery 
Substation 1, PO Box 103 
Galveston, TX 77550 
Margi Bailey 
Assistant to the Editor 
(409) 765-9040 
EDITORIAL BOARD 
John G. Batsakis, MD, Houston 
Robert C. Bilger, PhD, Champaign, Ill 
Roger L. Crumley, MD, Orange, Calif 
Charles W. Cummings, MD, Seattle 
Willard E. Fee, Jr, MD, Stanford, Calif 
Richard R. Gacek, MD, Syracuse, NY 
George A. Gates, MD, San Antonio, Tex 
Jerome C. Goldstein, MD, Washington, DC 
Michael E. Johns, MD, Baltimore 
Jack D. Kerth, MD, Chicago 
Robert I. Kohut, MD, Winston-Salem, NC 
Charles J. Krause, MD, Ann Arbor, Mich 
Eugene N. Myers, MD, Pittsburgh 
H. Bryan Neel Ill, MD, PhD, 
Rochester, Minn 
J. Gail Neely, MD, Oklahoma City 
Arnold M. Noyek, MD, Toronto 
M. Eugene Tardy, Jr, MD, Chicago 
MEDICAL NEWS SECTION EDITOR 
Harold C. Pillsbury Ill, MD 
Chapel Hill, NC 
RESIDENT'S PAGE SECTION EDITOR 
Robert E. Fechner, MD 
Charlottesville, Va 
FACIAL PLASTIC NEWS COORDINATOR 
Wayne F. Larrabee, Jr, MD 
Seattle 
HEAD AND NECK SOCIETY NEWS 
COORDINATOR 
George Sisson, MD 
Chicago 
ASSOCIATE EDITORS 
Maxwell Abramson, MD, New York; Robin 
T. Cotton, MD, Cincinnati; Malcolm Gra- 
ham, MD, Farmington Hills, Mich; G. Richard 
Holt, MD, San Antonio, Tex; David L. Lar- 
son, MD, Milwaukee; Robert H. Miller, MD, 
New Orleans; James L. Parkin, MD, Salt 
Lake City; Dale H. Rice, MD, Los Angeles; 
Frank N. Ritter, MD, Ypsilanti, Mich; Clar- 
ence T. Sasaki, MD, New Haven, Conn; 
Robert A. Schindler, MD, San Francisco; 
David E. Schuller, MD, Columbus, Ohio; 


Charles M. Stiernberg, MD, Galveston, Tex; 
William H. Wilson, MD, Denver 


1212 


PUBLICATION STAFF 
535 N Dearborn St, Chicago, IL 60610 


Michael D. Springer, Managing Editor and 
Director, AMA Specialty Journals 


Julie Foreman, Associate Editor 
Marlene M. Hinsch, Production Manager 


John R. Sayban, Assistant Production Man- 
ager 


Cheryl Iverson, Editorial Processing Man- 
ager 


Paula Glitman, Assistant Editorial Processing 
Manager 


Dennis J. Shipley, Permissions and Graphic 
Design Manager 


Staff Assistants: Diane Darnell, Bonnie Van 
Cleven 


Copy Editing: Edward Jyvaskyla (Supervi- 
sor), Vickey Golden (Free-lance Coordinator), 
Paul Frank (Senior Copy Editor), Hemranee 
Bhoyroo, Dee E. Egger, Daniel Knight, Donald 
N. La Petina 


Production Supervisors: Betty Frigerio (Ad- 
vertising), Thomas J. Handrigan (Illustrations), 
Elizabeth Petrikenas (Proofreading), Mary C. 
Steermann (Editorial), JoAnne Weiskopf (Lay- 
out) 


Proofreading: Jennifer Reiling, Christine M. 
Smith, Barbara Wojtowicz 


Art and Senior Production Assistants: Cari 
Biamonte, Karen Branham, Mary C. Currier, 
Cynthia Gelper, Jerri Hall-Gortowski, Anita 
Henderson, Sally Hoyt, Debra Lucas, Kimberly 
McCormick, Juliana K. Mills, Dorothy Patter- 
son, Susan Price, Ellen Yoshihara 


Production Assistants: Melinda Arcabos, 
Darlene E. Filips 


Manuscript Records: Lenette Gardner 
Editorial Assistant: Jean Schaffner 


Indexing: Norman Frankel (Supervisor), 
Susan McClelland, Mary Kay Tinerella 


Please address correspondence concerning 
accepted or published communications to: 
AMA Specialty Journals, 535 N Dearborn St, 
Chicago, IL 60610 


WE 


The ARCHIVES OF OTOLAR- - E 
YNGOLOGY-HEAD & NECK . FPA] 
SURGERY is a member of the - 
consortium of AMA joumals - RY, 
listed below. The dere EE 3 - 
reaches more than 13 000- 5 





pov pe 24 tng | 
American Mediol Adsdcielion i RPE ey 


American Journa! of 
Diseases of Children 


JAMA 


archives of | f 
Dermatology Eos 
archives of mu 
General Psychiatry ; 
archives of ; 
Internal Medicine 
archives of 
Neurology 
archives of 
Ophthalmology 
archives of b 
Otolaryngology-Head i 
& Neck Surgery 1E 
archives of PIS (OA. 
Pathology Dis 
& Laboratory Medicine - 


archives of 


Surgery 


James H. Sammons, MD 
Executive Vice-President 
James S. Todd, MD 
Senior Deputy Executive Vice-President 
Kenneth E. Monroe 
Deputy Executive Vice-President 


Theodore R. Chilcoat, Jr 
Assistant Executive Vice-President 


M. Roy Schwarz, MD 
Assistant Executive Vice-President 


George D. Lundberg, MD 
Vice-President, Scientific Information 


John T. Baker 
Vice-President, Publishing 


Norman D. Richey 
Director, Publication Production 
and Printing Division 
Lee A. Parent 
Director, Circulation-Fulfillment Division 
Dennis Joseph Dennehy 
Director, Advertising Sales and 
Promotion Services Division 


Thomas J. Carroll 
Director, Department of 
Advertising Communications 


Raymond Christian 
Director, Advertising Services Department 








- YNATAN-S 2.2. 
PEDIATRIC SUSPENSION 


Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 





Descri 

RYNATAN® i anantihistaminic/ tant combination available for oral administration as 

Tablets and as Pediatric es val ach tablet contains: A 
Phenylephrine Tannate 5mg 
Chlorpheniramine Tannate 8 


Pyrilamine Tannate 25 mg 
Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, methylcellu- 
lose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


ine Tannate 5mg 
Chlorpheniramine Tannate 2mg 
Pyrilamine Tannate 12.5 mg 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), glycerin, kao- 
lin, magnesium aluminum silicate, methylparaben, pectin, purified water, saccharin sodium, 
sucrose. 


Clinical Pharmacology 
RYNATAN combines the sympathomimetic decongestant effect of phenylephrine with the anti- 
histaminic actions of chlorpheniramine and pyrilamine. 


Indications and Usage 

RYNATAN is indicated for symptomatic relief of the coryza and nasal congestion associated 
with the common cold, sinusitis, allergic rhinitis and other upper respiratory tract conditions. 
Appropriate therapy should be provided for the primary disease. 


Contraindications 
RYNATAN is contraindicated for newborns, nursing mothers and patients sensitive to any of 
the ingredients or related compounds. 


Warnings 

Use with caution in patients with hypertension, cardiovascular disease, hyperthyroidism, 
diabetes, narrow angle glaucoma or ic xc . Use with caution or avoid use in 
patients taking monoamine oxidase (MAO) inhibitors. This product contains antihistamines 
which may cause drowsiness and may have additive central nervous system (CNS) effects 
with alcohol or other CNS depressants (e.g., hypnotics, sedatives, tranquilizers). 


Precautions 

General: Antihistamines are more likely to cause dizziness, sedation and hypotension in 
elderly patients. Antihistamines may cause excitation, particularly in children, but their combi- 
nation with sympathomimetics may cause either mild stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or engaging in 
potentially hazardous activities requiring alertness, such as driving a car or operating machin 
ery, while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects of anti- 
histamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal studies have been 
performed with RYNATAN. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies have not 
been conducted with RYNATAN. It is also not known whether RYNATAN can cause fetal harm 
when administered to a pregnant woman or can duit 9 ual capacity. RYNATAN 
should be given to a pregnant woman only if clearly 3 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions 
Adverse effects associated with RYNATAN at recommended doses have been minimal. The 
most common have been drowsiness, sedation, dryness of mucous membranes, and gastro- 
pakes effects. Serious side effects with oral antihistamines or sympathomimetics have 

n rare. 


Signs and symptoms: May vary from CNS depression to stimulation (restlessness to convul- 
sions). Antihistamine overdosage in young children may lead to convulsions and death. 
Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred s sly. Precautions must be taken 
against aspiration especially in infants, children and comatose patients. If gastric lavage is 
indicated, isotonic or half-isotonic saline solution is preferred. Stimulants should not be used. 
If hypotension is a problem, vasopressor agents may be considered. 


Dosage and Administration 

Administer the recommended dose every 12 hours. 

RYNATAN* Tablets: Adults — 1 or 2 tablets. 

RYNATAN* Pediatric Suspension: Children over six years of age — 5 to 10 mL (1 to 2 tea- 
spoonfuls); Children two to six years of age — 2.5 to 5 mL (1⁄4 to 1 teaspoonful); Children under 
two years of age — Titrate dose individually. 

How Supplied 

RYNATAN* Tablets: buff, capsule-shaped, compressed tablets in bottles of 100 (NDC 0037- 
0713-92) and 500 (NDC 0037-0713-96). 

RYNATAN* Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. bottles (NDC 
0037-0715-67, labeled RYNATAN*-S*) and in pint bottles (NDC 0037-0715-68). 

Storage: RYNATAN* Tablets — Store at room temperature; avoid excessive heat — above 
40°C (104°F). 

RYNATAN?® Pediatric Suspension — Store at controlled room temperature — between 15°C- 
30°C (59°F—86°F); protect from freezing. 

*Patent pending. 

RYNATAN*-S is the combination of RYNATAN* Pediatric Suspension (4 fl. oz.) and a 10 mL, 
calibrated, oral syringe. 


WALLACE LABORATORIES 
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CARTER-WALLACE, INC. 
Cranbury, New Jersey 08512 
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KAISER PERMANENTE 
Good People. Good Medicine. 


NORTH 
CAROLINA 


Kaiser Permanente is seeking two 
board certified/eligible otolaryn- 
gologists for our Raleigh Medical 
Offices for 1989. Competitive sala- 
ry/benefits including malpractice, 
retirement and shareholder oppor- 
tunity. 


C.V. to: 

Phyllis Kline 

Recruitment Coordinator 

Carolina Permanente Medical 
Group, P.A. 

3120 Highwoods Blvd. 

Raleigh, N.C. 27604 





OREGON 


Excellent opportunity for Board 
Certified/Eligible otolaryngologist 
to join large multispecialty group in 
Portland area. New associate will 
join ten otolaryngologists who pro- 
vide care to 325,000 members of 
Kaiser Permanente, Northwest 
Region. Beautiful recreation area 


with easy access to mountains and 
beaches. Competitive financial 
package; shareholder eligibility 
after two years. Please forward 
inquiry and CV to: 


Fred M. Nomura, M.D. 
Regional Medical Director 
Northwest Permanente, P.C. 
3600 N. Interstate Ave 
Portland, OR 97227 
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€ 1988 Bristol-Myers U.S. Pharmaceutical and Nutritional Group 
For Brief Summary, please see following page 
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DURICEF ceravroxi) 


Penetration plus Duration 
in Oral Cephalosporin Therapy 


INDICATIONS: DURICEF (cefadroxil) is indicated for the treatment 
of the following infections when caused by susceptible strains of 
the designated microorganisms: Urinary tract infections caused 
by E. coli, P. mirabilis, and Klebsiella species. Skin and skin struc- 
ture infections caused by staphylococci and/or streptococci. 
Pharyngitis and tonsillitis caused by Group A beta-hemolytic strep- 
tococci. (Penicillin is the usual drug of choice in the treatment and 
prevention of streptococcal infections, including the prophylaxis 
of rheumatic fever. DURICEF is generally effective in the eradication 
of streptococci from the nasopharynx; however, substantial data 
establishing the efficacy of DURICEF in the subsequent prevention 
of rheumatic fever are not available at present.) 

Note— Culture and susceptibility tests should be initiated prior to 
and during therapy. Renal function studies should be performed 
when indicated. 


NEW YORK EYE & EAR INFIRMARY 
and 
New York Medical College 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
January 19-21, 1989 
April 27-29, 1989 
September 14-16, 1989 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 


CONTRAINDICATIONS: DURICEF is contraindicated in patients with *Mastoidectomy *Canal Wall Up & Down Techniques 
ieee“ e at be rp goun eos cu Sea *Facial Recess Techniques “Cochlear Implant Approaches 

: ba ; - * . E . es 
SPORIN ANTIBIOTICS SHOULD BE USED WITH GREAT CAUTION. Endolymphalic Sac Surgery A uices m i encor -— 
THERE IS CLINICAL AND LABORATORY EVIDENCE OF PARTIAL Stapedectomy Techniques — *Homograft Tympanoplasty Techniques 


CROSS-ALLERGENICITY OF  PENICILLINS AND CEPHALO- 
SPORINS, AND THERE ARE INSTANCES OF PATIENTS WHO HAVE 
HAD REACTIONS TO BOTH DRUGS (INCLUDING FATAL 
ANAPHYLAXIS AFTER PARENTERAL USE). 

Any patient who has demonstrated a bistory of some form of 
allergy, particularly to drugs, should receive antibiotics cautiously 
and then only when absolutely necessary. No exception should be 
made with regard to DURICEF (cefadroxil). Pseudomembranous 
colitis has been reported with the use of cephalosporins (and 
other broad spectrum antibiotics); therefore, it is important to 
consider its diagnosis in patients who develop diarrhea in associ- 
ation with antibiotic use. Treatment with broad spectrum anti- 
biotics alters normal flora of the colon and may permit overgrowth 
of clostridia. Studies indicate a toxin produced by Clostridium 
difficile is one primary cause of antibiotic-associated colitis. 
Cholestyramine and colestipol resins have been shown to bind the 
toxin in vitro. Mild cases of colitis may respond to drug dis- 
continuance alone. Moderate to severe cases should be managed 
with fluid, electrolyte and protein supplementation as indicated. 
When the colitis is not relieved by drug discontinuance or when 
itis severe, Oral vancomycin is the treatment of choice for antibiotic- 
associated pseudomembranous co'itis produced by C. difficile. 
Other causes of colitis should also be considered. 
PRECAUTIONS: Patients should be followed carefully so that any 
side-effects or unusual manifestations of drug idiosyncrasy may 
be detected. If a hypersensitivity reaction occurs, the drug should 
be discontinued and the patient treated with the usual agents (e.g., 
epinephrine or other pressor amines, antihistamines, or cortico- 
steroids). 

DURICEF (cefadroxil) should be used with caution in the presence 
of markedly impaired renal function (creatinine clearance rate of 
less than 50 ml/min/1.73M^). (See Dosage and Administration 
section of Prescribing Information.) In patients with known or 
suspected renal impairment, careful clinical observation and ap- 
pou laboratory studies should be made prior to and during 
therapy. 

Prolonged use of DURICEF may result in the overgrowth of non- 
susceptible organisms. Careful observation of the patient is 
essential. If superinfection occurs during therapy, appropriate mea- 
sures should be taken. 

Positive direct Coombs tests have been reported during treatment 
with the cephalosporin antibiotics. In hematologic studies or in 
transfusion cross-matching procedures when antiglobulin tests are 
performed on the minor side or in Coombs testing of newborns 
whose mothers have received cephalosporin antibiotics before 
parturition, it should be recognized that a positive Coombs test 
may be due to the drug. DURICEF should be prescribed with 
caution in individuals with a history of gastrointestinal disease, 
particularly colitis. 

Usage in Pregnancy: Pregnancy Category B. Reproduction studies 
have been performed in mice and rats at doses up to 11 times 
the human dose and have revealed no evidence of impaired fertility 
or harm to the fetus due to cefadroxil. There are, however, no 
adequate and well controlled studies in pregnant women. Because 
animal reproduction studies are not always predictive of human 
response, this drug should be used during pregnancy only if 
clearly needed. 

Nursing Mothers: Caution should be exercised when cefadroxil is 
administered to a nursing mother. 

ADVERSE REACTIONS: Gastrointestinal— Symptoms of pseudo- 
membranous colitis can appear during antibiotic treatment. Nausea 
and vomiting have been reported rarely. 
Hypersensitivity—Allergies (in the form of rash, urticaria, and 
angioedema) have been observed. These reactions usually sub- 
sided upon discontinuation of the drug. 

Other reactions have included genital pruritus, genital moniliasis, 
vaginitis, and moderate transient neutropenia. 

Before prescribing or administering, see package insert 


Mead {dinsan 
PHARMACEUTICALS 


Bristol-Myers U.S. Pharmaceutical and Nutritional Group 
Evansville, Indiana 47721 USA 


1216 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $675.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. 
Timothy J. Siglock, M.D. 
Toni Levine, M.D. 

For Further Information, contact: 

Arthur Tortorelli, Technical Director 

Temporal Bone Laboratory 

New York Eye & Ear Infirmary 

310 East Fourteenth Street Chairman, Department of 

New York, New York 10003 Otolaryngology/HNS 

(212) 598-1395 Frank E. Lucente, M.D. 


BAY AREA 
OTOLARYNGOLOGIST 


San Francisco Bay Area based HMO/Multispecialty 
group seeks fifth board-certified/eligible otolaryngo- 
logist to join active four-person ENT/Head and Neck 
Surgery Department. 


Competitive salary and excellent benefits which 
include: 


Professional liability coverage. 
Vacations. 

Educational leave. 

Medical and dental coverage. 
Retirement plans. 

Life insurance coverage. 


Contact: 

Keith A. Matsuoka, M.D. 
27400 Hesperian Boulevard 
Hayward, CA 94545 


Phone: (415) 784-4455 


KAISER PERMANENTE 
HAYWARD MEDICAL CENTER 





ENG analysis 
Jin touch with tomorrow 
| New 





In ENG testing Nystar 
offers unprecedented 
coruprebensiveness and 
ACCUYACY... 


e Performs and automatically analyzes a wide variety of 
ENG«ests. both standard and advanced, saving time 
and providing powerful diagnostic information. 

e Unique curved lightbar eliminates errors of target 
position and velocity. 

e Automatically eliminates eye blinks and other 
artifacts from data analysis, providing superior 
diagnostic accuracy. 


Plus unexpected efficiency 


e Automatically analyzes test results in seconds- far SN - 
faster thar hand calculations. E 





| 


For raore information on how Nystar's 
pz li dh cix Y vraies dani ENG zapabilities can put you in touch with 
tracetrom both channels, and a concise test analysis— tomcrrow, call toll-free 1-800-345-6880. 


eliminating the need for cut-and-paste methods. (In Wisconsin, call 1-608-273-6880.) 
3 ; 
e Unique toach screen menu makes the Nystar fast to 


learn and easy to operate. 
$9 
Nicolet 


INSTRUMENTS OF DISCOVERY 
Nicolet Audiodiagnostics/ 5225-4 Verona Road/ Madison, WI $711 / 608/273-6880 / 800/345-6880 





e A full one-»age report is produced for each test that 
inclucies patient information, the complete ENG 
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Instructions for Authors 


Norte: Please read these instructions carefully—technical deficiencies 
must be corrected before manuscripts can be reviewed. 

Send manuscripts by first-class mail to Byron J. Bailey, MD, 
Chief Editor, Archives of Otolaryngology—Head & Neck Surgery, 
Substation 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
765-9040. Manuscripts are received with the understanding that 
they are not under simultaneous consideration by another publi- 
cation. Accepted manuscripts become the permanent property of 
the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA). 

Any manuscript, Letter to the Editor, or other material sent for 
publication must be accompanied by a letter containing the following 
language: “In consideration of the American Medical Association’s 
taking action in reviewing and editing my submission, the author(s) 
undersigned hereby transfers, assigns, or otherwise conveys all copyright 
ownership to the AMA in the event that such work is published by the 
AMA.” We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
the review of the manuscript. 

In case the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility.—A1l accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Title.—Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page).—The title page should include all 
authors’ full names, highest degrees, academic affiliations, and, if 
the manuscript was presented at a meeting, the name of the 
meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with 
his or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
reprints at the time the typescript is returned after editorial 
processing. 

Abstract (Second Page).—Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do 
not include a “summary” section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 27.9-cm (8% X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

SI Units.—Use Systéme International (SI) measurements 
throughout the manuscript. 

References.—List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
should include (1) authors, (2) title, (3) journal name (as abbrevi- 
ated in Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books should 
include (1) authors, (2) chapter title (if any), (3) editors (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
Volume and edition numbers, specific pages, and name of transla- 
tor should be included when appropriate. The author is responsi- 
ble for the accuracy and completeness of the references and for 
their correct text citation. Please note this journal’s punctuation 
and sequence style preference in previously published reference 
listings. 
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.Legends.— Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 27.9-cm (8% X 11-in) 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Illustrations.—Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 X 17.3 em (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating "top" should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES' 
contribution, the author's share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless aecompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure.— In the cover letter, list all affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 


PLEASE NOTE: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


(1) Failure to send original typed manuscripts plus two 
copies. 

(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 

(3) Failure to convert to SI units. 

(4) References not in proper format, not in numerical 
order, or not cited in text. 

(5) Use of 1'2-spacing rather than double-spacing. Do not 
justify lines. 

(6) Failure to send two sets of illustrations/photographs. 

(7) Title too long. 

(8) Failure to label abstract or to provide abstract. 

(9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 

—— (10) Failure to include copyright transmittal letter. 

—— (11) Failure to include all authors’ personal signatures on 

copyright transfer form. 
—— (12) Failure to designate the corresponding author and 
provide phone number and address. 
—— (13) Failure to get consent forms for illustrations previously 
published elsewhere. 


INTRODUCING 
6 MINUTE STERILIZATION. 








With no steam or chemicals for safer handling 


The Cox apid Heat Transfer Ster- 
ilizer uses cry neat — long recog- 
nized as cne cf the safest methods of 
sterilizaticr. —ry heat eliminates the 
corrosive, Culing effects of steam and 
chemical "apc sterilizers. It’s the decid- 
edly better^wy to sterilize and now 
it's decidedly ster. 

With the Cox Sterilizer, your 
instrumerts ave ready in six minutes. 
You can even sterilize between 
patients and r»duce your inventory of 
instrumemts. Depending upon the 
size of ycur practice tnis alone could 
amount hundreds, perhaps thou- 





of delicate instruments. 


sands of dollars. You'll save too on 
the purchase, storage and use of 
potentially toxic chemicals and expen- 
sive venting to rid your office cf 
unpleasant odors. 

How does it work? The Cox Steri- 
lizer uses microprocessor heat transfer 
technology to maintain a uniform 
temperature of 375 deg. F. Air flow 
volume is in the range of 3,00€ ft./ 
min. The temperature remains constant 
and precise, avoiding instrument- 
damaging “hot spots" common in 
conventional dry heat ovens. 

Effectiveness? Tests by the Baylor 


ll 
i 





College of Dentistry measured it by 
the benchmark for dry ħeat steriliza- 
tion — the spores of Bacillus subtilis 
— and determined that the Cox Steri- 
lizer meets or exceeds the require- 
ments for sterilization established by 
any regulatory or scientific organiza- 
tion in the world. 

For more information on how six 
minute sterilization can benefit your 


practice, call 1-800-247-5493. In Texas: 


(214) 528-8900. or contact your near- 
est Cox Sterile Products dealer. 


Pat. Pending 





The Cox Rapid'Heat Transfer Sterilizer has been authorized for commercial 
distribution as a medical device in the United States. 
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For the most illuminating material 
available on the care of the voice... 


The Voice Foundation 
PUBLICATIONS 


SYMPOSIUM TRANSCRIPTS 


From the proceedings of the 11th Symposium: 
Care of the Professional Voice held in 1982 to the 
14th Symposium held in 1985, transcripts of each 
symposium are published in two volumes: one 
volume contains the Scientific Papers presented at 
the symposium, the second volume contains the 
pedagogic and medical material. 

Available in sets or individually. 


Symposium proceedings from 1986 are published 
in the official journal publication of The Voice 
Foundation, Journal of Voice, available from 
Raven Press, 1185 Avenue of the Americas, 

New York, NY 10036. Published quarterly. 
Subscription price: 

Individuals — $64.00 (U.S.) $76.00 (Non-U.S.) 
Institutions — $77.00 (U.S.) $89.00 (Non-U.S.) 
Single copy — $23.00 


OTHER PUBLICATIONS 


Spastic Dysphonia: State of the Art 1984 
Edited by George A. Gates, M.D. 


Transcripts of Panel Discussion, International 
Symposium on the Larynx, University of California, 
School of Medicine, San Francisco, California. 
42pp. Softbound $15.00 U.S. 


AUDIO VISUAL CASSETTES 


From Vocal Cord Vibration by Minoru Hirano, 
M.D. to Basic Concepts Pertaining to Voice 
Disorders by G. Paul Moore, Ph.D. The Voice 
Foundation offers an impressive selection of audio 
visual cassettes that cover a variety of voice-related 
topics. Available in 3 sizes: %4" U-Matic, '?" VHS & 
/?" Beta. All sizes in NTSC and PAL-SECAM format. 


— NEW! — 


Performers and Voice Fatigue 
by Jean Abitbol, M.D. 


A didactic physiological presentation on vocal 
fold mechanisms relating to medical problems of 
chronic vocal fatigue especially affecting per- 
formers. 25 minutes color and sound $65.00 U.S. 
(NTSC) $125.00 U.S. (PAL-SECAM) 


Diversity of the Normal Larynx 
by Janina Casper, Ph.D., Raymond H. Colton, 
Ph.D., David W. Brewer, M.D. 


20 minutes $65.00 U.S. 


For more detailed information on publications and 
audio visual cassettes available from The Voice 
Foundation, please write: 


The Voice Foundation 
40 West 57th Street, Rm. 300 
New York, NY 10019 


LASER 
RESEARCH 
FELLOWSHIP 


Eleanor Naylor Dana Laser Re- 
search Laboratory Lahey Clin- 
ic Medical Center 


Hands on training, laboratory re- 
search—new laser wavelengths, 
and instrumentation, photodynamic 
therapy. 


Qualifications: M.D. with specialty 
training in Otolaryngology-Head 
and Neck Surgery. 

Stipend: $25,000.00 plus benefits. 


Length of fellowship—one year 
Starting January, '89 or July, '89 


Address correspondence to 
Stanley M. Shapshay, M.D. 
Eleanor Naylor Dana 

Laser Research Lab. 
Lahey Clinic Medical Center 
41 Mall Road 
Burlington, MA 01805 


PEDIATRIC 
OTOLARYNGOLOGIST 


B.C./B.E. Full-time employment. 
Active teaching and clinical prac- 
tice with research available. 


Contact: Fred S. Herzon, M.D. 
Chief, Division of 
Otolaryngology 
UNM School of Medicine 
Albuquerque, NM 87131 
(505) 843-2336 





Special 
for the Otolaryngologist! 


Complete Zeiss Microsurgical Systems — 
OPM’ Operation Microscope, Stand, 
Accessories —configured for you, ready to use, 
priced right! All optics multi-coated. 


All quality, Zeiss! 


J 





ZMS-202 

















SYSTEM 

MICRCSCOPE 
BODY 9-FC ZMS-203 SYSTEM 
with booy tilt ! MICROSCOPE BODY 1-FC 
mechanism w/clamping de- with magnification changer in 5 
vice, ane buil--in FC coaxial steps, built-in focusing mechan- 
illumination system with re- ism, body tilt mechanism w/ 
ceptaclefor insertable filter clamping device, and built-in 
sliders M coaxial illumination system 

Attachable s-step Magnifi- w/receptacle for insertable filter 
cation Caanging System sliders 

Objective f — 250mm Objective f 2 250mm 

Straight binocular tube f — 125 Straight binocular tube f — 170 


2 High-eyepoint 2-Screw-mount, Wide-field, 
eyepieces 12.5 x Aigh-eyepoint eyepieces 

Set cf 2 removable 0x /22B 

stainless steel handles Continuously-variable 


with sterilizable covers 
Fiber Optic Illuminator 12V 
with Fiber Optic Light Guide 
FLOORSTAND 3-1, complete, 
w/articulated arm system for 
OPMiand accessories 


Double Iris Diaphragm 
Attachment s 
Set of 2 removable — . 
stainless steel handles 
with sterilizable covers 
UNIVERSAL S-2 FLOORSTAND with 
~ONO Fiber Optic Illumination System 


ZMS-201 SYSTEM 


MICROSCOPE BODY 1-FC 
STANDARD-0 FLOORSTAND 









ZMS-204 SYSTEM 











illumination system w/recep- 

tacle for insertable filter à 

sliders Carl Zeiss, Inc. 
Objective f= 250mm ——— Pu " e ee 
Straight binocular tube f— 170 


rad ipa Wide- One Zeiss Drive 

ield, High- int eye- 

pis dr. goes oo Thornwood, NY 10594 
Fiber Optic Illuminator 914-747 -1800 


with Fiber Optic Light Guide 

CONTRAVES E-STAND with panto- 
graph arm, magnetic clutches and 
© Copyright *98& Car! Zeiss, Inc. footswitch 













MICROSCOPE BODY 
1-FC with magnification For the full'story on these and other 
.. changer in 5 steps, available systems, contact your 
E n chat ira Clamp- Zeiss dealer. For the name of your 
ing device, and built-in coaxial Mercedem p hrde en 04. 
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(BECLOMETHASONE DIPROPIONATE, 
MONOHYDRATE) 
NASAL SPRAY 004276 


Relief for rhinifis with 
less sting than flunisolide’ 


40 Percent of patients 
with nasal stinging 
and burning 
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re) Beclomethasone dipropionate 
10% aqueous nasal spray (n=40) 
O 2 inhalations bid 


p «005 —Adapted from Bronsky et al.’ 













"Pe — Moistrelief for seasonal, perennial, and vasomotor rhinitis 
yum aan ty O Indicated for patients 6 years of age and oder 


is = C Superior to terfenadine for the control of areakthrough symptoms on high 
| | pollen count days?t 


Convenient dosage fo enhance compliance 
C 1 or 2 sprays per nostril bid 


[.] No significant alterations of the nasal mucosal histology observed in up to 
12 years of experience with beclomethasone dipropionate? 


References: 

1. Bronsky EA, Tarpay M, Tinkelman DA, et al: A comparison of two desing regimens of beclomethasone dipropionate 
aqueous nasal vd and flunisolide nasal spray in the treatment of acute seasonal rhinitis. /mmunology and Allergy 
Practice 1987;9(5):11-16. 

2 Beswick KBJ, Kenyon GS, Cherry JR: A comparative study of beclamethasone dipropionate aqueous nasal spray 
with terfenadine tablets in seasonal allergic rhinitis. Curr Med Res Coin 1985;9(8):560-567. 

&. Data available upon request, Glaxo Inc. 


BECONASE AQ for rhinitis relief. 
What a comfort! 








* Calculated on the dried basis. 
tin two out of four measures of nasal symptoms, p «0.01. 
Please consult next page for Brief Summary of Prescribing Information. 
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BECONASE AQ* BRIEF SUMMARY 
€— dipropionate, monohydrate) 


asal Spray, 0.042%* 
*Calculated on the dried basis SHAKE WELL 
For Intranasal Use Only BEFORE USE 


The following is a brief summary only, Before prescribing, see complete prescrib- 
ing information in BECONASE AQ* Nasal Spray product labeling. 


INDICATIONS AND USAGE: BECONASE AQ* Nasal Spray is indicated for the 
relief of the symptoms of seasonal or perennial allergic and nonallergic (vaso- 
motor) rhinitis. 

BECONASE AQ Nasal Spray is also indicated for the prevention of recurrence of 
nasal polyps following surgical removal 


CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of this prep- 
aration contraindicates its use 


WARNINGS: The replacement of a systemic corticosteroid with BECONASE AQ* 
Nasal Spray can be accompanied by signs of adrenal insufficiency 

Careful attention must be given when patients previously treated for prolonged 
periods with systemic corticosteroids are transferred to BECONASE AQ Nasal 
Spray. This is particularly important in those patients who have associated asthma 
or other clinical conditions where too rapid a decrease in systemic corticosteroids 
May Cause a severe exacerbation of their symptoms. 

Studies have shown that the combined administration of alternate-day predni 
sone systemic treatment and orally inhaled beclomethasone increases the likeli- 
hood of HPA suppression compared to a therapeutic dose of either one alone 
Therefore, BECONASE AQ Nasal Spray treatment should be used with caution in 
patients already on alternate-day prednisone regimens for any disease 

If recommended doses of intranasal beclomethasone are exceeded or if indi 
viduals are particularly sensitive or predisposed by virtue of recent systemic ste 
roid therapy. symptoms of hypercorticism may occur, including very rare cases of 
menstrual irregularities, acneiform lesions, and cushingoid features. If such 
changes occur, BECONASE AQ Nasal Spray should be discontinued slowly consis 
tent with accepted procedures for discontinuing oral steroid therapy. 


PRECAUTIONS: General: During withdrawal from oral steroids, some patients 
may experience symptoms of withdrawal, eg, joint and/or muscular pain, lassitude, 
and depression 

Rarely, immediate hypersensitivity reactions may occur after the intranasal 
administration of beclomethasone 

Extremely rare instances of wheezing, nasal septum perforation, and increased 
intraocular pressure have been reported following the intranasal application of 
aerosolized corticosteroids. Although these have not been observed in clinical 
trials with BECONASE AQ® Nasal Spray, vigilance should be maintained 

In clinical studies with beclomethasone dipropionate administered intranasally, 
the development of localized infections of the nose and pharynx with Candida 
albicans has occurred only rarely. When such an infection develops, it may require 
treatment with appropriate local therapy or discontinuation of treatment with 
BECONASE AQ Nasal Spray. 

If persistent nasopharyngeal irritation occurs, it may be an indication for stop- 
ping BECONASE AQ Nasal Spray. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive 
doses of BECONASE AQ Nasal Spray may suppress HPA function. 

BECONASE AQ Nasal Spray should be used with caution, if at all, in patients 
with active or quiescent tuberculous infections of the respiratory tract; untreated 
fungal, bacterial, or systemic viral infections; or ocular herpes simplex 

For BECONASE AQ Nasal Spray to be effective in the treatment of nasal polyps, " 
the spray must be able to enter the nose. Therefore, treatment of nasal polyps with M ^ rc h 4 = 1 1 1 Q 8 Q A re D k e n ri d (] e 
BECONASE AQ Nasal Spray should be considered adjunctive therapy to surgical 5 E 
removal and/or the use of other medications that will permit effective penetration = 
of BECONASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form 
of treatment 

As with any long-term treatment, patients using BECONASE AQ Nasal Spray 
over several months or longer should be examined periodically for possible 


For More Information Contact 
The Colorado Hearing Foundation 


changes in the nasal mucosa 

Because of the inhibitory effect of corticosteroids on wound healing, patients Box B210 E 4200 East 9th Ave. 
who have experienced recent nasal septal ulcers, nasal surgery, or trauma should E 
not use a nasal corticosteroid until healing has occurred. Denver, Colorado 80262 © 303/394-7856 


Although systemic effects have been minimal with recommended doses, this 
potential increases with excessive doses. Therefore, larger than recommended 





doses should be avoided. 
Information for Patients: Patients being treated with BECONASE AQ Nasal Spray 
intended to aid in the safe and effective use of medication. It is not a disclosure of NEW YORK 
all possible adverse or intended effects. Patients should use BECONASE AQ Nasal OTOLOGY 
Spray at regular intervals since its effectiveness depends on its regular use. The 
bed hould not b | d, A. 
Sie la eb leer dme enia prey ey November 5-6, 1988 
hould he d f d , Or if th d ° 
eerte porr deo e a abr emi Sponsored by: 
panying patient's instructions carefully. 
Carcinogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total COLUMBIA UNIVERSITY COLLEGE OF PHYSICIANS AND SURGEONS 
no evidence of QN activity. Mutagenic studies have not been performed MAN HATTAN EYE, EAR AND THROAT HOSPITAL 
Impairment of fertility, denced by inhibit f the est le in dogs, 
was observed following treatment by the oral route. No inhibition of the estrous MOUNT SINAI SCHOOL OF MEDICINE 
Pr : Terat ic Effects: Cat C: Like oth ids, 
Varo: (34 m cd verde aon Freies i his pea pas lote NYU SCHOOL OF MEDICINE 
approximately ten times the human dose. In these studies, beclomethasone was 
found to produce fetal resorption, cleft palate, agnathia, microstomia, absence of 0 a d b h bi x n 
embryocidal effects have been seen in the rat when beclomethasone dipropionate rganize y t € com ined leadership of the Metropolitan 
was administered by inhalation at ten times the human dose or orally at 1,000 New York Otolaryngology Residency Programs, this one and a 


Should receive the following information and instructions. This information is 

patient should take the medication as directed. It is not acutely effective, and the 

fully manifested. One to two weeks may pass before full relief is obtained. The 

to attain maximum improvement, the patient should read and tollow the accom ALBERT EIN STEIN COLLEGE OF MEDICINE 

of 95 weeks, 13 weeks by inhalation and 82 weeks by the oral route, resulted in 

apd boo aki ga following treatment with beclomethasone dipropionate by NEW YORK ME DI C AL COLLEG E 

teratogenic and embryocidal in the mouse and rabbit when given in doses UNIVERSITY OF MEDICINE & DENTISTRY OF NEW JERSEY 
tongue, delayed ossification, and agenesis of the thymus. No teratogenic or 

times the human dose. There are no adequate and well-controlled studies in preg 


a Saana barant PETAI Po PAN MEAE T ad half day symposium is designed to provide the participant 
ar yie Enie: ingen LM si yobs with an opportunity to learn and discuss the most recent 
ORES o OY developments in otology. Topics include tympanoplasty tech- 
Castions shed be eurcied whan DECONASE AG Nan TAY D RENI A niques, fitting and dispensing of hearing aids, surgery for 


nursing women 


Pediatric Use: Safety and eftectiveness in children below 6 years of age have not 
been established. 


ADVERSE REACTIONS: in general, side effects in clinical studies have been 
primarily associated with irritation of the nasal mucous membranes. Rarely, 
immediate hypersensitivity reactions may occur after the intranasal administration 
of beclomethasone. 

Adverse reactions reported in controlled clinical trials and open studies in 


congenital atresia, auricular reconstruction, otologic manifes- 
tation of AIDS, the treatment of the refractory draining ear 
and other topics. Didactic lectures, supplemented by panel 

discussions focusing on current issues and techniques as well 
patients treated with BECONASE AQ® Nasal Spray are described below. | as video clinics will provide a stimulating learning experi- 


nasal spray has been reported in up to 24% of patients treated, including occasional ence 
sneezing attacks (about 4%) occurring immediately following use of the inhaler. In ^ 
patients experiencing these symptoms, none had to discontinue treatment. The 


Shoes T oegierad edere v apres tne s For Further Information: 
Joanne Lupetin, Administrator 


complaints may be related to vehicle components of the formulation 
Fewer than 5 per 100 patients reported headache, nausea, or lightheadedness 


following the use of BECONASE AQ Nasal Spray. Fewer than 3 per 100 patients i 

reported nasal stuffiness, nosebleeds, rhinorrhea, or tearing eyes Manhattan Eye, Ear and Throat Hospital 
Extremely rare instances of wheezing, nasal septum perforation, and increased 

intraocular pressure have been reported following the intranasal administration of Department of Otolaryngology 

aerosolized corticosteroids (see PRECAUTIONS) 2 1 0 F 6 Ath St t 

OVERDOSAGE: Information concerning possible overdosage and its treatment 1 ree 


appears in the full prescribing information New York, N.Y. 10021 
Allen & Hanburys" RETO (212) 838-9200, Ext. 2448 


DIVISON OF GLAXO INC August 1987 
Research Triangle Park, NC 27709 
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THE GOOD 
NEWS IS 
YOU HAVE 
HIGH BLOOD 
PRESSURE. 


Findmg out you've got 
high bleod pressure is half 
the battle. With a plan for 
exercise. weight control, salt 
reduction and medication, 
the rest is easy. 

If you have high blood 
pressure; get on a good 
program and stick with it. 
And de what your doctor 
says. Then there probably 
won't beany bad news. 





Æ American Heart 
F Association 

/.. WEREFIGHTING FOR 
YOUR LIFE 


This spase provided as a public service. 





€ 


Fellowship 
in 
Head and Neck Surgery 
at the 
Johns Hopkins Medical Institutions 


Starting Positions Available 1989 
and 1990 


Advanced experience and instruction in 
oncologic and reconstructive surgery. Ded- 
icated year in tumor biology. Must have 
completed approved Residency Training. 
This two-year program is designed to pre- 
pare the individual for a career in academic 
Otolaryngoiogy-Head and Neck Surgery. 


Address Inquiries to: 


John C. Price, M.D. 

Associate Professor 

Director, Head and Neck Oncology 

Department of Otolaryngology-Head 
and Meck Surgery 

Johns Hopkins University School 
of Medicine 

Carnegie 469 

600 North Wolfe Street 

Baltimore, Maryland 21205 


Pacific Coast Oto-Ophthalmological 
Society (PCOOS) 


ANNUAL MEETING 


June 23-28, 1989 
The Kauai Hilton & Beach Villas 
Kauai, Hawaii 


Featured Subject: Endoscopic Sinus Surgery 
Head and Neck Surgery 


Guest Speaker: William Panje, M.D. 
Chicago, Illinois 


Steven Schaefer, M.D. 
Dallas, Texas 


Papers requested on any otolaryngology giw Send 
abstracts by January 15, 1989, to Richard W. Clark, M.D., 
PCOOS Program Chairman, 1245 Wilshire Blvd., Suite 
603, Los Angeles, CA 90017 


PCOOS Otolaryngology Resident Award of $500 for the 
outstanding paper with a resident as the prm author. To 


qualify for this award, an abstract must be submitted for the 
program by January 15, and a e manuscript must be 
sent to Dr. Clark by April 15, 1989. 


For information regarding the meeting, contact: 
Mireya Jones, PCOOS Manager 
1613 Chelsea Road, Suite 229 
San Marino, CA 91108 
Phone: (818) 799-8610 
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TII]. 
Polished 
| Titanium? 





of stainless steel) has little eff Y 
the normal tympanic membrane 
function. OU E 
e Reported reduction in incidence 
of recurrent otorrhea. 
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buban Vent Tubes 
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TYTAN Vent Tubes are made of Titanium 6A1-4V ELI (ASTM F136), the superior 
biocompatible metal for proven tissue tolerance.‘ The exclusive Micro-Polished 
surface helps prevent plugging of the lumen by secretions from the middle ear. 
E TYTAN vent tubes are available in a range of sizes and styles for managing the 
E various otologic disorders for tympanotomy tube indications. 
Reuter Bobbin byban Vent Tube No. 6440 | Spoon Bobbin byban Vent Tube No. 6109 
4.0mm (.040") I.D.; 2.75mm O.D.; 4.0mm I.F 1.0mm (.040") I.D.; 3.6mm O.D.; 4.0mm I.F. 
A) Soileau byban Vent Tube No. 6441 LE Straight byban Vent Tube No. 6103 
1.25mm (.050") I.D.; 2.75mm O.D.; 4.0mm I.F. | —— du 1.14mm (.045") I.D., 2.0mm OD. x 7.0mm length 
Li Moretz Tab byban Vent Tube No. 6107 A 4 Tiny byban Vent Tube No. 6102 
J 4.25mm (.050") I.D.; 275mm O.D.; 4.0mm I.F. Hy)  0.76mm (.030") I.D.; 4.5mm, 2.0mm O.D.; 4.0mm I.F. 
i^ Moretz Tab byban Vent Tube wiwire No. 6443 AS Pappas Tiny byban Tube No. 6104 
4) 425mm (.050") I.D.; 2.75mm O.D.; 4.0mm LF. ~ 076mm (.030") I.D.; 1.5mm O.D.; 4.0mm I.F. 


\ , Moretz Tiny Tab byban Vent Tube No. 6108 
0.76mm (.030") I.D.; 1.62mm O.D.; 4.0mm I.F. 


Miniature size for pediatric applications ist mae nN 1-800-238-TUBE 


TYTAN™ is a trademark of TREACE MEDICAL, INC. 
1. For further information, see TMI publication 161 Tytan 
(Titanium 6AI-4AV ELI) Technical Information. 








Treace Medical, Inc. —— 
— 3955 Vantech Drive Memphis, TN 38145 n 
: (904) 365-1927 Telex (230) 534 668 Treace Med. MFS Made in US.A. 
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Medical News 


Advances in Blepharoplasty 


Speaking at the annual meeting of the Triological Soci- 
ety in Palm Beach, Fla, Dr Gaylon McCollough, Birming- 
nam, Ala, discussed advanees in blepharoplasty, placing 
his emphasis on the preoperative consideration of poten- 
tial cormmplications and detrimental effects, particularly 
ectropion, that might result. He identified tarsofascial 
sling laxity as the main preoperative determination to 
predict the potential for eetropion, postulating that the 
key to preventing ectropion is preservation of the lower lid 
hammeek or tarsofascial sling and its musculofascial 
attachments. Dr McCollough advocated placing the lower 
lid incision 4 to 6 mm below the lid margin, since placing it 
at the subeiliary region weuld place it along the tarsal 
plate, ane that placement, especially in the presence of a 
lax or flaecid tarsal sling, weuld be more likely to result in 
ectropion formation. placing it lower would more likely 
maintain the dynamic musculofascial activity. This lower 
mceision could result in a more visible scar, but that has not 
been a problem in Dr McCollough’s series. For younger 
patients, a skin-musele flap is permissible, but, in the older 
patient with lower lid laxity, the skin-only flap, with 
removal ef an orbicularis muscle strip followed by removal 
of fat anc primary c osure of the muscle in addition to the 
skin resection, was recommended. 

Dr MeCollough also cautioned against trying to do too 
many things by blepharoplasty alone, stressing that the 
procedure is only te remove excess skin, not to remove 
wrinkles. Wrinkles, he said, should be treated subse- 
quently by chemical peel.— W. FREDERICK McGuIRT, 
MD, Winsten-Salem, NC 


Congeni:al Atresias of the Ears 


Paul R. Lambert, MD, University of Virginia Medical 
Center, Charlottesville, reported to the American Otologic 
Soeiety's spring meeting in Palm Beach, Fla, his experi- 
ence wizh 20 patients with congenital atresias of the ear. 
Fifteen cf these patients underwent an operation. The 
diagnosis included atresias unilaterally (eight cases), 
hemifacial microsomia (three cases), isolated atresias 
bilaterally (two cases), and Goldenhar’s syndrome (one 
case). Eigh-risk patients had intraoperative facial nerve 
monitoring. An anterior technique (described previously 
by Jahrsdeerfer) was the method employed. A split- 
thickness skin graft was used to line the mastoid defect. 

Sixteen ears had some degree of microtia. In five ears, 
the deformity was mild; in six, moderate; and in five, 
severe. In seven of 15 ears, the facial nerve was markedly 
abnormal, and the more serious the atresia, the more 
eommon the anomaly. 

Vigorous discussien, led by Dr Derlacki, emeritus pro- 
fessor at Northwestern University, Chicago, centered 
around performing an operation on cases with unilateral 


Arch Otoleryngol Head Neck Surg—Vol 114, Nov 1988 


involverznt. It cannot be assumed that good binaural 
hearing zlways persists when middle ear surgery results in 
good hezring sensitivity bilaterally. Attrition of these 
measures levels can occur over the course of time. Further, 
there ar» poorly understood factors, such as a "phase 
shift" ir the auditory stimulus or the problems with 
chronic auditory deprivation, that can potentially diminish 
hearing -ensitivities. 

Jahrscoerfer explained further that he has learned to 
avoid hemifacial microsomia and cases of Treacher Collins 
syndrome. Perhaps these cases are more suited to the new 
Audiant device (Xomed Corp, Jacksonville, Fla). Jahrs- 
doerfer was at variance with Derlacki, however, about 
recommending surgery selectively to patients with atre- 
sias unii sterally.— RICHARD J. WIET, MD, Chicago 


The Ortimal Treatment for Small Tongue 
Cancers 


Dr K. Thomas Robbins, and coauthors, Houston, at the 
annual meeting of the Triological Society in Palm Beach, 
Fla, receatly reviewed the treatment of 150 patients with 
TINO or T2NO cancer of the tongue at M. D. Anderson 
Hospital. Houston. The best disease-free survival at five 
years (8€75) was achieved in 26 patients who had partial 
glossectomy with elective supraomohyoid neck dissection. 
In contrast, 77 patients treated with partial glossectomy 
alone had a five-year disease-free survival of only 69%. 
Overall, ive-year survival was not significantly different 
at 91% and 90%, respectively. Radiation therapy had the 
poorest -esults, with five-year survival rates of 69% 
disease f-ee and 78% overall. 

The a:Xhors concluded that even small tongue cancers 
warrant aggressive management, and that initial surgery 
is more effective than radiation therapy. Supraomohyoid 
neck dissection adds very little morbidity to the initial 
surgery and provides effective control of the primary 
echelon Lymph nodes.—GAYLE Woopson, MD, San Diego 


Tumor Growth and Extension in the Larynx 





At the April 1988 meeting of the American Laryngologi- 
cal Assosiation in Palm Beach, Fla, Dr Louis W. Welsh, 
Jenkintown, Pa, recently reported a study of the internal 
structure of the larynx and the anatomic factors that 
impacted on the pattern of tumor spread and expansion. 
This stucy was based on the administration of a dye in the 
subepithelial tissues. Photographs of the animal larynx 
with the dye injected were made, and the larynx was then 
sent for aistologic examination. 

This report confirmed the work of Pressman and other 
investigacors who found that the larynx was divided into 
submucosal compartments bounded by the ligaments, peri- 
chondrium, cartilaginous framework, and the muscular 
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fibrillar network. There was spread to the other side of the 
supraglottis, but not across the ventricle. Dye would 
spread around the anterior commissure but not to the 
other vocal cord at the level of the glottis. The subglottic 
spread allowed dye to go to the contralateral side easily. 

—ANDREW BLITZER, DDS, MD, New York 





Implantation of a Recurrent Nerve 
Stimulator for the Treatment of Spastic 
Dysphonia 





At the American Laryngological Association meeting in 
Palm Beach, Fla, Dr Michael Friedman and colleagues, 
Chicago, reported a new treatment for spastic dysphonia. 
The technique consists of implanting a small electrical 
stimulating device subcutaneously. In the single patient 
described, the result was good, and voice improvement was 
optimized through electrical stimulation of the recurrent 
laryngeal nerve at 2 mA and 25 Hz. 

The preoperative patient selection process includes per- 
cutaneous stimulation of the recurrent nerve to determine 
efficacy. The authors stressed the experimental nature of 
the procedure. Evidence from a canine model, as well as 
the case report, indicated no adverse cardiorespiratory 
effects secondary to electrical stimulation of the recurrent 
nerve.—JAMES A. KOUFMAN, MD, Winston-Salem, NC 


A Technique to Treat Auricular Hematoma 
While Continuing to Wrestle 


At the American Academy of Facial Plastic and Recon- 
structive Surgery spring meeting in Palm Beach, Fla, Dr 
David Schuller, Columbus, Ohio, described the results of a 
study Dr Steven Dankle, Milwaukee, and he conducted 
using a technique to treat auricular hematoma. The tech- 
nique, which permits continued wrestling after an injury, 
can be performed in an athletic training room. Treatment 
consists of infiltrating the lateral and medial surfaces of 
the auricle with a local anesthetic with epinephrine, 
incising the lateral skin over the hematoma, and compress- 
ing the hematoma site between dental rolls held in place 
with through-and-through sutures of 3-0 nylon. Dr Schul- 
ler recommends using a mastoid dressing for 24 hours. He 
then has the patient coat the dental rolls with ointment 
until he removes them at 14 days. Dr Schuller reviewed the 
results of this technique in 24 auricular hematomas in 19 
prep and collegiate wrestlers. Thirteen of the hematomas 
occurred when the wrestlers were not wearing protective 
headgear; however, 11 hematomas occurred despite the use 
of the headgear. He noted that wrestlers do not like to 
wear the headgear because it blocks their hearing and is 
hot and bulky. Moreover, he admitted that existing head- 
gear reduces but does not eliminate the chances of hema- 
toma formation following ear injury during wrestling. 

Wrestlers, according to Dr Schuller, tolerate few train- 
ing interruptions, and so, for a treatment to be effective, it 
must not only prevent recurrent hematoma formation, but 
also must allow continued training and competition. Dr 
Schuller believes his method does both. Dr Schuller stated 
that he has had only one hematoma reaccumulate without 
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additional trauma after removal of the dental rolls. In this 
patient, he removed the dental rolls at the end of the first 
week. Since he has started to remove them at two weeks, no 
hematomas have reaccumulated in the absence of addi- 
tiona. trauma. He noted two instances of perichondritis 
and ro cases of skin necrosis. Final auricular appearance 
was judged to be normal in 21 of 24 patients. Three 
patients had a slight thickening, but no cauliflower ear 
deformities were noted.—W. DOUGLAS APPLING, MD, Hous- 
ton 


The Use of Injectable Human Fibroblasts 


At the recent spring meeting of the American Academy 
of Fecial Plastic and Reconstructive Surgery in Palm 
Beack, Fla, Dr Dan Remmler, Scottsdale, Ariz, and 
coworkers presented data on the experimental use of 
cultured human fibroblasts and/or Zyderm collagen (in- 
jectable bovine collagen, Collagen Corp, Palo Alto, Calif) 
for scft-tissue augmentation. 

Cultured human fibroblasts (HFb), Zyderm II injectable 
bovine collagen (Zyd), HFb and Zyd, and Zyplast-injecta- 
ble, glutaraldehyde-treated, bovine collagen (Zyp) were 
injected into 17 athymic nude mice. Balanced salt solution 
was used as a control. Each mouse received 0.5 mL of each 
substance by subcutaneous injection; HFb, HFb and Zyd, 
Zyd, and balanced salt solution were injected into the 
dorsum, and Zyp was injected into the ventral surface. 
Nodular swellings resulting from the subcutaneous injec- 
tions were measured immediately following injection. At 
ten days and nine weeks, the volume was again measured, 
and tae implants were examined histologically. 

At nine weeks, HFb and HFb and Zyd implants had 
shrunk 73% and 75%, respectively. Microscopically, both 
implants demonstrated reduction in the number and den- 
sity of human fibroblasts and ingrowth of mouse fibro- 
blasts. The Zyd implants had shrunk by 38%. This injected 
collagen also contained scattered mouse fibroblasts. The 
Zyp implants did not shrink a significant amount and were 
lightly colonized with mouse fibroblasts at the periph- 
ery. 

The authors conclude that cultured human fibroblasts 
survive following injection and steadily decrease in num- 
ber with time. In addition, the inclusion of Zyderm with 
HFb does not enhance survival. Dr Remmler and cowork- 
ers recommended additional research to evaluate other 
factors that contribute to the steady attrition of cultured 
HFb after injection. —JEANNE ADAMS, MD, Durham, NC 


Utilizing Angiogenic Agents to Enhance and 
Expedite the Neovascularization Process in 
Skin Flaps 


At the recent spring meeting of the American Academy 
of Facial Plastic and Reconstructive Surgery in Palm 
Beach, Fla, Dr David B. Hom, Ypsilanti, Mich, and Drs 
Shan R. Baker, Linda M. Graham, and Ken D. McClutchey, 
Ann Arbor, Mich, presented a study utilizing angiogenic 
agents to enhance the neovascularization of skin flaps. 
Their purpose was to determine if and what optimum 
concentration of angiogenic agents can speed up neovascu- 


Medica! News 


larization. Endothelial cell-growth supplement applied 
tepically, with and without gel foam, and endothelial 
cell-grewth factor were the agents studied. White rabbits’ 
ears were used and island flaps were raised, based on the 
radial artery distribution. On day 3 postoperatively, the 
central vascular pedicle was ligated. On day 10 postopera- 
tively, the carotid arteries were cannulated, and the dye 
was continuously infused. Statistically, significant results 
were obtained in the endothelial cell-growth supplement 
plus gel *oum-treated flaps vs the control or nontreated 
flaps. In moderately high concentrations, the treated flaps 
had a 82.5% flap survival vs 12.5% in the nontreated flaps. 
The endothelial cell-growth factor plus gel foam flaps had 
similarly improved survival, showing 13.3% survival in 
treated flaps ys 4.3% in nontreated flaps. 

In conclusion, they found a dose-dependent, time-related 
effect for these angiogenic agents, showing that pharmaco- 
logic intervention may be warranted to increase flap 
viability.—STEPHEN W. PERKINS, MD, Indianapolis 


Choanal Atresia: Treatment Trends in 47 


Patients Over a 33-Year Period 
de e a 

At the American Laryngological Association Meeting in 
Palm Beach, Fla, Jonathan Ferguson, MD, and H. Bryan 
Neel IM, MD, Rochester, Minn, presented an update on the 
management of cheanal atresia. Treatment and outcome 
were compared in 11 patients treated from 1977 to 1985, 
comparet with 36 patients treated from 1951 to 1977. The 
authors believe that the advent of computed tomographic 
scanning has aided them in diagnosis as well as evaluation 
of the type of surgery required. They emphasize two 
different deformities, ie, an "hour-glass" deformity, 
reflecting lateral narrowing, and a "delta" deformity, 
reflecting widening of the vomer. All five patients who 
were managed with transnasal perforation and placement 
of a stent required second operations, while only eight of 18 
similarly treated patients from 1951 to 1977 required 
second proceedures. All three patients managed by trans- 
palatal repair suceeeded, compared with 50% of those 
treated similarly from 1951 to 1977. Transseptal failures 
ranged from 25% (2/8) in the group treated from 1977 to 
1985 to 14% in the group treated from 1951 to 1977. 

The authors concluded that bilateral atresia was best 
managed by the transpalatal approach. Unilateral cases 
were most often managed by a transseptal approach. The 
authors urged correction of unilateral atresias prior to the 
school years. They concluded that if transnasal puncture is 
necessary, one should anticipate the need for further 
surgery.— PAUL L. CHoposH, MD, Hillside, NJ 


Surgical Management of Recurrent 
Nasopharyngeal Cancer 


At the 91st Annual Meeting of the Triological Society in 
Palm Beach, Fla, Willard E. Fee, Jr, MD, and coworkers, 
Stanfore (Calif) University, recently reported the results 
of surgically resecting recurrent nasopharyngeal carcino- 
ma following irradiation at the primary tumor site. Their 
rationale for this type of treatment stems from the low 
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success rate of reirradiating recurrent nasopharyngeal 
carcinoma. They were encouraged to pursue surgical resec- 
tion because of previous reports by Sooy and Fisch that 
had suggested the possibility of achieving favorable con- 
trol rates with a surgical approach. The initial report by 
Fee and eoworkers includes nine patients who underwent 
transpalatal resection of the recurrent nasopharyngeal 
cancer within ten to 56 months after receiving curative 
dosages cf external beam radiation to the primary tumor. 
Cure of cisease was sought in seven patients, and pallia- 
tion of symptoms was sought in two patients. The rationale 
for pallistive treatment was based on the patients being 
bothered with nasal airway obstruction, severe headaches, 
and recurrent epistaxis. Of the seven patients who under- 
went an attempt at surgical cure, five are currently living 
free of disease, with a mean disease-free interval ef 22.9 
months. The other two patients had their disease recur at 
five and seven months postoperatively, are eurrently living 
with disease, and have undergone additional procedures. 
Six patients had resection of the soft palate and rehabili- 
tation with an obturator. The palate was retained in two 
patients, and there was no incidence of velopharyngeal 
insufficiency. Patients were swallowing two days postoper- 
atively, on the average. In the two patients who underwent 
surgical palliation, one died one year after surgery and had 
only a modest relief of symptoms. The other patient 
remainec symptom free for two years. 

—Davip E. SCHULLER, MD, Columbus, Ohio 


Indications for and Avoidance of 


Complications in Endoscopic Sinus Surgery 
eat ee i a a vo ur 

At the Spring Meeting of the American Rhinologic 
Society in Palm Beach, Fla, Vijay Anand, MD, New York, 
reviewec his indications and methods fer avoidance of 
complications in endoscopic sinus surgery. His four indica- 
tions are ethmoiditis, fungal sinusitis, recurrent sinusitis, 
and biopsy of tumor. Contrasted with this, he recommends 
not using the procedure for recurrent pansinusitis, tumor 
resectiors, and frontal sinus mucocele. 

To avoid complications, Dr Anand advocates a good 
preoperative evaluation with a careful diagnostic endo- 
scopic examination. The preoperative planning includes a 
coronal computed tomographic scan that is reviewed with 
the radiologist. Special areas of concentration during 
surgery include local anesthesia and hemostasis. A knowl- 
edge of anatomy is absolutely essential. Immediately after 
the operation, vision and eye movements need to be 
evaluated. An ophthalmologic consultation is recom- 
mended for any eye dysfunction identified. Likewise, if a 
cerebrospinal fluid leak is suspected, neurosurgical consul- 
tation is essential.—DoNaALD A. LEOPOLD, MD, Syracuse, 
NY 


—— ee en eee eee ee S 
Performance of Five Different Cochlear 


Implant Designs 
—— ee E OMNES ey EDEN 
Bruce Gantz, MD, and collaborators at the University of 
Iowa, Iowa City, reported a comparison between the per- 
formance of five different cochlear implart designs at the 
Annual Meeting of the American Triological Society in 
Continued oa p 1231. 
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Palm Beact, Fla. The authors reviewed audiologic perfor- 
mances sf 54 postlingually deafened adults wearing coch- 
lear implarts. Each subject had nine months’ or more 
experienee with one of five different cochlear prostheses 
(Los Arzebs Singe Channel, Vienna Single Channel, 
Melbourne Multichannel, Utah Multichannel, and San 
Franciseo V ultichannel). An extensive battery of preoper- 
ative tests was designed to assess cognitive abilities, 
electrophyselogic performance, psychophysical percepts, 
compliance behavior, and biographic details. The authors 
concluded f-om their study that the multichannel designs 
enabled subjects to recognize more environmental sounds, 
provide more speech-reading enhancement, and enabled 
most users » understand limited speech in the sound-only 
condition eompared with the single-channel implant 
group.— WILLIAM MzvERHOFF, MD, PHD, Dallas 





Surgical Correction of Dysphonia due to 
Bowinc cf the Vocal Cords 





Dr James Koufmzn, Winston Salem, NC, at the Annual 
Meeting of the American Laryngological Association in 
Palm Beack, Fla, reported his experience with laryngo- 
plastic surgical cor-eetion of dysphonia associated with 
bowing af tae vocal cords. Dr Koufman reviewed the four 
major laryngoplasty techniques that have been used for 
the treatment of bowing of the vocal cords by lengthening 
and, thus, tightenmg the vocal ligaments. Koufman's 
technique is based on the anatomy of Broyle’s ligament, 
which reiates to the attachment of the vocal cords at the 
anterior commissure. Koufman’s innovative modification 
provides fer advancement cf Broyle’s ligament by using a 
superior y based flap. This causes less mechanical disrup- 
tion of Brovie's ligament. The vocal cords are then ex- 
tended toward the medial aspect by the placement of 
Silastic :mplants te augment the lateral aspects of the 
larynx and vocal cerds. These spaces occupying Silastic 
grafts allow the vocal cords to remain in the medial aspect 
permanentl-. The technique can be performed under local 
anesthesia with an operating time of approximately 45 
minutes. 

Dr Koufr-an received good-to-excellent results in two 
patients ane a fair mprovement in one patient, who had 
severe neurologic dysfunction secondary to Reye's syn- 
drome. Remarkable improvement was noted in a video 
presenta-ior of one of his patients. Dr Koufman concluded 
that furtner studies were needed to determine exact indi- 
cations and modifications of the technique involved. How- 
ever, this seems to 5e an excellent technique for helping 
this groun c patien-s with severe dysphonia secondary to 
vocal cord dysfunction. — GERALD S. Gussack, MD, Mobile, 
Ala 





The Levator Muscle in Cosmetic 
Blepharopiasty 


The levater muscle in cosmetic blepharoplasty was the 
topic diseus-ed by Dr Ferdinand Becker, Vero Beach, Fla, 
at the sprinz meeting of the American Academy of Facial 
Plastic and Reconstructive Surgery in Palm Beach, Fla. 
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Ptosis is quite common and must be considered when a 
patient asks for correction of his eyelids. Blepharoplasty 
alone w 1l not suffice. Dr Becker classifies ptosis as con- 
genital end acquired. Patients with congenital ptosis give a 
history ef a lifetime problem and should be referred to the 
oculoplastic surgeon. Acquired forms are due to detach- 
ment of the levator aponeurosis at the tarsal plate. Also, 
simple =lf-inflicted trauma imposed on involutional atro- 
phy of tne levator aponeurosis may be sufficient to cause 
ptosis. 

The c&ssic appearance is ptosis with a high lid crease, 
which is evidence of good levator function. The limbus 
diamete- is 11 mm; normally, 2 mm of the cornea is covered 
by the upper lid. Surgery is indicated if 4 mm or more of 
the cornea is covered, representing 2 mm of ptosis. Obvious 
thinning of the eyelid is another sign of separation of the 


levator zponeurosis. Dr Becker described the technique of | 


reattaclhe ng the levator muscle to the tarsal plate as part of 
a blephzroplasty. After removing a strip of orbicularis 
muscle ind entering the orbital septum, the levator is 
identifiel and sutured to the tarsal plate with two or three 
sutures hat are tightened while watching the lid margin. 
Excellent results were achieved with this technique.— 
DARRELL HUNSAKER, MD, Oakland, Calif 





Intellectually Gifted Deaf Adolescents: 
Academic and Behavioral Correlates 





At the third annual meeting of the American Society of 
Pediatri- Otolaryngology, Kiawah Island, SC, Patrick 
Brookhoaser, MD, Boys Town National Institute, Omaha, 
presented his findings regarding academic and behavioral 
correlates in intellectually gifted deaf adolescents. There is 
a linear correlation in hearing children between intelli- 
gence tests and school performance. The verbal aspect is 
very predictive. In deaf children, this association has not 
been addressed in the literature. In 109 intellectually 
gifted (monverbal IQ, more than 130; average verbal IQ, 
102) dea- (average hearing loss, 105 dB) adolescents (aver- 
age age. 14.5 years) participating in a summer camp, 
correlati»ns involving both verbal and nonverbal IQ and 
academi- achievement using the Stanford Achievement 
Test for Deaf Individuals were explored. Social adjust- 
ments aad behavioral characteristics were also studied. 
The caus of hearing loss in this population was represen- 
tative of all causes, and there was a slight tendency in 
children with genetic hearing loss to have a better IQ than 
those wih deafness from intracranial causes. Modes of 
commun cation were oral in 12% of those observed, Amer- 
ican sigr language in 43%, and sign-exact English in 45%. 
Three foarths had hearing parents and a fourth had deaf 
parents. Only verbal IQ was predictive of academic 
achievement and correlated a little bit more with mathe- 
matics taan with reading. Performance IQ was nowhere 
near correlation. Unfortunately, performance IQ is now 
being used to predict academic achievement. The children 
had a very well adjusted social behavior; labeling them as 
troublemakers in mainstream programs is not correct. 
Brookhoaser concluded by emphasizing the need to come 
up with a means of testing these children for verbal IQ 
without .abeling them as retarded.— GEORGE H. ZALZAL, 
MD, Wa hington, DC 
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The management of thyroid and parathyroid disorders 
requires the collaboration of several disciplines including 
endocrinology, radiology, head and neck surgery, oph- 
thalmology and pathology. Meaningful decisions in 
assessment and treatment planning are founded on a 
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of this symposium is to provide an in-depth, intensive 
review of these principles and diverse clinical perspec- 
tives with respect to diseases of the thyroid and 
parathyroid. 
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Otolaryngouogest and Head and Neck Surgeon. All aspects of the specialty will be covered in concise and practical 15-minute presentations 
followed by S-minute question and answer periods. Eminent visiting professors and local faculty will share their expertise in specific areas of 
otolaryngolegy otology, neurc-otology, head and neck cancer surgery, and facial plastic and reconstructive surgery with emphasis on diagnosis 
and surgical *r»atment. Newer techniques such as mandibular plating, ossicular reconstruction, and facial implants will be presented. Other 
topics include evaluation o* stridor and treatment of early laryngeal carcinoma. Discussion of recent advances in these and ether topics will 
provide partiei»ants with up-to-date information, enabling them to formulate appropriate diagnostic and treatment plans in their practices. 





OTOLARYNGOLOGIST 


For 
Full-Time Position 


in 
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Requires California License and 
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Contact: Raymond L. Hilsinger, Jr., M.D. 
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KAISER PERMANENTE MEDICAL 
CENTER 
280 West MacArthur Blvd. 
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Phone: (415) 596-6402 
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Facial Plastic News 





WAYNE F. LARRABEE, MD, SECTION EDITOR 
Virginia Mason Clinic, Seattle 





Foreheads and Brows Revisited 


Multiple approaches to the forehead lift were reported at the 
1988 spring meeting of American Academy of Facial Plastic and 
Reconstrucitve Surgery (AAFPRS) and the 1988 spring meeting of 
the Triological Study in Palm Beach, Fla. Vito C. Quatela, MD, 
Rochester, NY, reviews these approaches and discusses the ratio- 
nale for selecting a given procedure. —ED. 


The treatment of the ptotic brow and forehead and 
glabellar rhytids continues its evolution as an extremely 
important aspect of the aging-face syndrome. There is 
controversy concerning the best incision placement to 
obtain scar camouflage with the most natural hairline and 
brow. 

Brow lifting is important in functional as well as in 
cosmetic facial plastic surgery. Excessive upper eyelid skin 
resection in the patient with brow ptosis may even make 
the patient's visual-field defect worse. To obtain the best 
cosmetic and functional improvement, the brow should be 
repositioned prior to the upper eyelid blepharoplasty. 

Direct brow lifting (Fig 1) provides the most direct effect 
but gives the least camouflaged scar. The incision results 
in distortion of normal forehead furrows and some loss of 
fine upper brow hairs, giving a sharply demarcated upper 
eyelid margin. Dr Ike Matta, Sayre, Pa, at the recent 1988 
AAFPRS spring meeting, reviewed his experience with 
direct brow lifting and reminded us that direct brow lifting 
may have a place for that patient who is not able to 
undergo more complicated procedures and who is willing to 
use makeup. 


Fig 2.—Coronal forehead 


Fig 1.—Direct brow lift. lift. head lift. 


Fig 3.—Pretrichial fore- 


The coronal forehead lift (Fig 2) has some advantages 
over direct brow lifting with regard to scar placement and 
the ability to deal with glabellar and forehead rhytids. 
There are several distinct disadvantages to the procedure 
related to the extent of undermining and its associated risk 
of hematoma and nerve injury. Dr George Brennan, New- 
port Beach, Calif (Otolaryngol Clin North Am, 1980;13:209- 
223; 1980;13:265-273), at the AAFPRS meeting, provided an 
excellent description of the coronal lift, which he feels 
provides excellent scar camouflage but has the untoward 
effect of raising the hairline. His solution for the problem- 
atic patient with a high hairline is a pretrichial forehead 
lift (Fig 3). 

Dr Ferdinand Becker, Vero Beach, Fla, reiterated the 
value of the pretrichial coronal lift at the spring meeting of 
the Triological Society in Palm Beach, Fla. Dr Becker’s 
feelings are that this incision is extremely well camou- 
flaged with hair styling and has the important benefit of 
not elevating the hairline. However, for the patient who 
combs the hair straight back, the scar can be a problem 
because of the lack of rhytids in this area. As an adjunct to 
the pretrichial incision, Drs Toby Mayer and Richard 
Fleming, Los Angeles, suggest beveling and deepithelializ- 
ing the incision to allow for hair growth through the scar. 
They also recommend making the incision irregular and, 
thus, camouflaging it. 

Dr Calvin Johnson, New Orleans (Arch Otolaryngol 
Head Neck Surg 1983;109:155-159; 1985;111:325-329), at the 
AAFPRS meeting, described a midforehead incision (Fig 
4), based on an upper rhytid, with planned Z-plasties. The 


Fig 4.—Midforehead inci- 
sion, based on upper rhy- 
tid, with planned Z-plasty. 


Fig 5.—Midforehead brow 
lift for treatment of brow 
ptosis. 
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dissection © superficial to the frontalis muscle, thereby 
preserving Me supraorbital neurovascular bundles. Inci- 
sion healinz in the midforehead region seems to be quite 
acceptable, presumably secondary to muscle forces that do 
not exist higher on the forehead. The potential for scar 
visibility ha- made this procedure less attractive to most 
surgeons. D» Johnson, however, stresses that even in the 
more wouthwl forehead with lack of rhytids, there is 
excellent patient acceptance with little need for dermabra- 
sion. 

During the 1988 AAFPRS spring meeting, Dr Ted Cook, 
Portland, Cr, presented his experience with midforehead 
brow lifts (ig 5), which he uses exclusively for treatment 
of brow ptesis. Dr Cook describes this procedure as stag- 
gered inetsioms placed in different furrow lines. He feels 
that this presents a camouflage advantage over a continu- 
ous line aeross the fcrehead. The dissection is also carried 
out above t= fronta is musele to protect the supraorbital 
neurovaseu zr bundles. Other advantages to the midfore- 
head browlist are that the hairline remains undistorted 
and that suspension sutures can be placed effectively. 
Several suspension sutures are placed, one at the midpupil- 
lary line anc one at che lateral canthal line. The width of 
the fusiferm excision of skin is greatest over the lateral 
canthal line. Dr Cook feels that the highest point of the 
arching brow is more aesthetically correct at the lateral 
canthal lme. rather than at a vertical line through the 
limbus, as csassically described. It was emphasized that 
this precedare was designed to deal with brow position 
only amd wes not meant to treat forehead rhytids. Dr 
Cock's expermence wizh midforehead incisions is similar to 
Dr Johnsen s, patien- acceptance is very high, and derma- 
brasion was performed in only a few patients. 

One prececure will never completely satisfy all the needs 
of the zgirg upper face. However, by utilizing all the 
techniques presented and individualizing the treatment 
plan, we wil be more successful in achieving patient 
satisfaction.— VITO C. @uATELA, MD, Rochester, NY 


Pericranial Free Grafts in the Face 


The »eriezan:um `s a thm connective tissue calvarial 
coating composed of -wo layers, one of which is periosteum 
and the other of which is loose areolar tissue. This 
autogenous cilvarial coating can be used in selected facial 
cases asa free graft for eoating, augmentation, or suspen- 
sion teehmiques. Previous work has led to a better under- 
standing of »erieran al anatomy and histology, but it has 
focused primarily on the use of the material for free 
vascularized or rotational flaps. 

Pericranien is often exposed during the course of facial 
surgeries su-h as coronal lifts and outer-table calvarial 
bone grafts :t can be easily harvested without significant 
defect to =hesdonor area during these procedures, or it can 
be harweszec as an independent procedure. The available 
surface area and volume of this graft material is larger 
than other =zalp-related tissue, such as fascia from the 
temporal mcsele. 

Over a per od of 3* months, we treated 34 patients with 
free perierarial graf-s to the face. The graft material has 
been used asa eoatirg for grafts, metal plates, osteotomy 
sites that are rough er prominent, as an augmentation for 
minor-to-moderate soft-tissue deficiencies, and for sus- 
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pension in eye and lip reconstruction. This graft material 
can, unlike many others, be used for al! three purposes 
simultaneously. 

Pericranial grafts were utilized as a filler in augmenta- 
tion of temporal deficiencies, nasolabial folds, glabellar 
frown lines, and nasofrontal depressions. Strips of pericra- 
nium were placed in the upper and lower lips for an 
augmentation of the vermillion borders, leaving a subtle 
contour and a gentle pout. Three patients had orbital 
reconstruction performed, two on anophthalmic orbits. 
Some of our best results have been with lid grafting, and 
far less resorption has been noted in this area than has 
been experienced elsewhere in the face. In a small number 
of cases, this material has been excellent for suspensions, 
even though long, thin strips were utilized. The use of a 
thin strip decreases the possibility of the graft being seen 
just below the skin. 

The pericranium was harvested during procedures that 
expose the calvarial surface, ie, during an outer-table 
cranial bone graft, coronal lift, or scalp reduction. The 
grafts were also taken as an isolated harvest. The upper 
portion of the loose areolar layer at the subgaleal plane 
allows easy exposure to the graft material. An incision is 
made sharply to calvarial bone, and a subgaleal dissection 
is made as far anteriorly or posteriorly as needed. A 
periosteal elevator is used to raise a flap of the remaining 
loose areolar and periosteal tissue. The pericranium is 
poorly fixed to the bony calvarium, except at the suture 
lines. It should be noted that children have a thicker and 
more vaseularized pericranium than that seen in adults. 
The graft size harvested is dictated by the anticipated 
volume needed. We have routinely taken this material in 
2 to 3X 10 to 15-em strips from both sides of a coronal 
incision. These strips can then be cut to the desired 
dimension for subsequent use.—NELSON E. POWELL, MD, 
Palo Alto, Calif 


Research Awards 


At the 1988 spring meeting in Palm Beach, Fla, the 
Research Committee of the American Academy of Facial 
Plastic and Reconstructive Surgery reviewed a series of 
excellent research proposals for both the Resident 
Research Awards and the Investigator Development 
Award (IDA). The IDA was granted to Michael J. Sullivan, 
MD, Ann Arbor, Mich, for his proposal, “Osseointegration 
of Titanium Implants in Vascularized Bone Grafts." The 
purpose of this study is to investigate the use of osseointe- 
grated titanium implants in the vascularized segmental 
fibular canine autograft. The IDA is a $15000 grant 
awarded annually for a young faculty member to conduct 
research in facial plastic surgery. The maximum of three 
$5000 Resident Research Awards were made: Thomas C. 
Huang, MD, University of California at Irvine, for his 
proposal, “Laser-Assisted Nerve Repairs: A Comparative 
Study in the Rat Sciatic Nerve"; Eric Waki, MD, Universi- 
ty of California at Irvine, for “The Effects of Pharmacolog- 
ical Agents on Human Keloids Implanted in Athymic 
Mice”; and Frederick S. B. Rayne, MD, Columbus, Ohio, for 
“An Evaluation of Skin Flap Survival in Diabetic and/or 
Atherogenic Rats and Flap Survival Enhancement for 
Free Radical Inhibitors.” The final application date is Feb 
28, 1989. — WAYNE F. LARRABEE, JR, MD, Seattle 
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If Snow Makes The Difference— Study With Us! 
The Eleventh Annual Sisson Spring Head & Neck Workshop 






qua 4 
x ' 
Wr CONE s a: March 4-11, 1989 
Fae’ pole gegane Steamboat Springs, Colorado 
pinnt”? GaN v > " 
s nae 
V Course Director: 
George A. Sisson, Sr., M.D. 
CME: 22 Hours, Category I 
Tuition: $500 (Special Rate before 
Dec. 1, 1988. $400) 
Complete Residents, $200. 





Ski Packages 
at Reduced Rates— 
Children Free. 


Skiing for All Levels 


Special Program For Nurses! 

Comprehensive Management of the Head and Neck Patient. 
Contact: Connie Yuska, R.N., MS. (312) 908-7347. 

Tuition: $150 


For further information, contact: 





“Updates on Selected 
Topics in 
Otolaryngology—Head 
and Neck Oncology.” 





John M. Lore, M.D 

Mark May, M.D. 

Fred M.S. McConnel, M.D 
John T. McMahan, M.D 
Arnold M. Noyek, M.D 


Faculty: 


Robert H. Ossoff. D.M.D., M.D. 
Eric Russell, M.D 

Gary L. Schechter, M.D 

Victor L. Schramm, M.D 
George A. Sisson, Sr., M.D. 
Robert A. Sofferman, M.D 
James A. Stankiewicz, M.D 
Marshall Strome, M.D 

Fred J. Stucker, M.D. 

Gordon W. Summers, D.M.D., M D. 
Harvey M. Tucker, M.D. 

Paul H. Ward, M.D 


Raja A. Atiyah, M.D. 

Roger L. Crumley, M.D. 
Lawrence DeSanto, M.D. 
Paul J. Donald, M.D 
James A. Duncavage, M.D. 
Jack L. Gluckman, M D 
Merrill S. Kies, M.D. 

Yosef P. Krespi, M.D 
Howard L. Levine, M.D 


Additional Program and Panelists 
To Be Announced in May. 


Any Mountain Tours — Mike Beltracchi, Sales Manager-Tours Division Charter Member National Ski Tour Operators 
Association, 1012 S. Cleveland St., Arlington, Virginia 22204 (800)368-3455 


OTOLARYNGOLOGIST FOR TEXAS 


The Scott and White Clinic, a multispecialty 
group of over three hundred physicians, is 
seeking a board certified or board eligible 
Otolaryngologist to join its six-member division 
of Otolaryngology. The clinic is located in 
Temple, an hour's drive from Austih, and serves 
as a tertiary care facility for Central Texas. Scott 
& White provides the clinical experience for 
Texas A&M University College of Medicine and 
there are opportunities for teaching as well as 
research. 


Salary is competitive; benefits excellent. Special 
interest or training in Pediatric Otolaryngology 
is desirable. 


Please send resume and letter to Tibor Ruff, 
M.D., Chairman, Division of Otolaryngology, 
Scott & White Clinic, 2401 S. 31st Street, 
Temple, Texas 76508, or call 817-774-3873 for 
more information. 


BeAscorra& WHITE 


ACADEMIC POSITION 


The Department of Otolaryngology-Head and Neck Surgery of 


“the Eastern Virginia Medical School is seeking a full time 


academic general otolaryngologist. Special interests in recon- 
structive, sinus, facial plastic, and maxillofacial surgery 
desirable. 


This position includes active practice, teaching, and pro- 
tected research time. Candidates must be Board certified/ 
eligible, qualified for appointment at the Assistant Professor 
level, and eligible for medical licensure in Virginia. The salary 


is competitive, and there are attractive fringe benefits. 


Applicants should send their curriculum vitae to: 


Gary L. Schechter, M.D. 
Department of Otolaryngology- 
Head and Neck Surgery 
825 Fairfax Avenue, Room 510 
Norfolk, Virginia 23507 
804-446-5934 


Eastern Virginia Medical School is an affirmative action, equal 
opportunity employer. 













Chloraseptic Spray provides the 
fastest sore throat relief. And 
nothing's more powerful. 
That's because Chloraseptic 
is the only leading brand 
J with phenol. For relief 
ES virtually on contact, in as 
p^ fast as 10 seconds. And that's 
the fast, potent relief that 
ES patients prefer. So why 
E recommend anything else? 
Also recommend great- 
tasting Chloraseptic Lozenges. 
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Applications are now being taken for 
the Tenth Annual Morris Fishbein 
Fellowship in Medical Journalism 


sponsored by the American Medical 
Association. Physicians interested in 


A nnouncing 





ORNS o aO 


making a substantial commitment to 
medical journalism are invited to apply 
for this full-time one-year fellowship 
program. 





Work With JAMA The successful 
candidate will work with the editorial 
and production staff of The Journal 
of the American Medical Association 
in all facets of editing and publishing 
a major weekly medical journal. At 
the completion of the program, it is 
expected that the candidate will be 
proficient in all aspects of manuscript 
selection, issue makeup, copy editing 
and styling, art and layout of articles, 
issue planning and managing, in addi- 
tion to the many other elements of 
journal publication. He/she will also 
be conversant with marketing and 
advertising procedures. 


Publishing The candidate must have 
proved writing ability at the time of 
application, for he/she will be required 
during the course of the year to pre- 
pare such articles for publication as 
may be assigned. Although the fellow 
will work under the supervision of a 
physician-editor, ability to work inde- 
pendently is a must. Ability to use a 
resource library is a strong plus. 


Specialty Journal Opportunity In 
addition to The Journal of the Ameri- 
can Medical Association, the Fishbein 
Fellow will receive special insight into 
the different aspects of publishing a 
major specialty journal on a monthly 
timetable. 


Stipend A stipend of $30,000 will be 
provided to the successful candidate 
to cover the 1-year period. 


Application Forms For an application 
blank, please write to: Helene M. 
Cole, MD, Senior Editor, Director, 
Department of Editorial Affairs, 


Journal of the American Medical 


Association, 535 N. Dearborn St., 
Chicago, IL. 60610. 


Deadline For Applying Completed 
applications should be forwarded as 
soon as possible and must be received 
no later than January 15, 1989. The 
successful candidate will be notified 
by March 31, 1989. 


The Tenth Annual 
American Medical Association 


Morris 
Fishbein 
Fellowship 


July 1, 1989 through 
June 30, 1990 









10% XYLOCAINE shir 


(lidocaine hydrochloride) 


The most effective measured 
dose of pain relief... 


time after time...after 750 times 


Precisely measured 10 mg spray for comcentrated efficacy 
Fast-ading (1 to 2 minutes) for long-lasting (IC to 15 minutes) pain relief 
750 economical doses per cantainer 


For gagging and instrumentation reflux.as well 
as pre-and post-procedure and pain control 


Amide (not ester) reduces risk of allergic action 
Pleasant citrus flavor 


Available with cannula for easy apdication 
to the mouth and oromarynx 


N LÁ ® | Astra Pharmaceutical Products, Inc 
ee AN TP X | igen es 


lease see brief summary of prescribing information on next page. © Astra 1988 AST-17713R 
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10% Xylocaine® 
Oral Spray 


(lidocaine) 


Flavored Topical Anesthetic Aerosol For Use In The Oral 
Cavity 


WARNING—CONTENTS UNDER PRESSURE 


INDICATIONS AND USAGE 
Xylocaine (lidocaine) 10% Oral Spray is indicated for the production of topical 
anesthesia of the accessible mucous membranes of the mouth and oropharynx. 


CONTRAINDICATIONS 

Lidocaine is contraindicated in patients with a known history of hypersensitivity 
to local anesthetics of the amide type or to other components of Xylocaine 10% 
Oral Spray. 


WARNINGS 

IN ORDER TO MANAGE POSSIBLE ADVERSE REACTIONS, RESUSCITATIVE 
EQUIPMENT, OXYGEN AND OTHER RESUSCITATIVE DRUGS MUST BE IMME- 
DIATELY AVAILABLE WHEN LOCAL ANESTHETIC AGENTS, SUCH AS LIDO- 
CAINE, ARE ADMINISTERED TO MUCOUS MEMBRANES. 


Xylocaine 10% Oral Spray should be used with extreme caution if there is sepsis 
or extremely traumatized mucosa in the area of application, since under such 
conditions there is the potential for rapid systemic absorption. 


PRECAUTIONS 

General: The safety and effectiveness of lidocaine depend on proper dosage, 
correct technique, adequate precautions, and readiness for emergencies. 
Resuscitative equipment, oxygen, and other resuscitative drugs should be 
available for immediate use. (See WARNINGS and ADVERSE REACTIONS.) The 
lowest dosage that results in effective anesthesia should be used to avoid high 
plasma levels and serious adverse effects. Repeated doses of lidocaine may 
Cause significant increases in blood levels with each repeated dose because of 
slow accumulation of the drug or its metabolites. Tolerance varies with the status 
of the patient. Debilitated, elderly patients, acutely ill patients, and children 
should be given reduced doses commensurate with their age and physical status. 
Lidocaine should also be used with caution in patients with severe shock or heart 
block. 


Xylocaine 10% Oral Spray should be used with caution in patients with known 
drug sensitivities. Patients allergic to para-aminobenzoic acid derivatives (pro- 
caine, tetracaine, benzocaine, etc.) have not shown cross sensitivity to lidocaine. 


Many drugs used during the conduct of anesthesia are considered potential 
triggering agents for familial malignant hyperthermia. Since it is not known 
whether amide-type local anesthetics may trigger this reaction and since the 
need for supplemental general anesthesia cannot be predicted in advance, it is 
suggested that a standard protocol for management should be available. Early 
unexplained signs of tachycardia, tachypnea, labile blood pressure and metabolic 
acidosis may precede temperature elevation. Successful outcome is dependent 
on early diagnosis, prompt discontinuance of the suspect triggering agent(s) and 
institution of treatment, including oxygen therapy, indicated supportive measures 
and dantrolene (consult dantrolene sodium intravenous package insert before 
using). 


Information for Patients: When topical anesthetics are used in the mouth, the 
patient should be aware that the production of topical anesthesia may impair 
swallowing and thus enhance the danger of aspiration. For this reason, food 
should not be ingested for 60 minutes following use of local anesthetic 
preparations in the mouth or throat area. This is particularly important in children 
because of their frequency of eating. 


Numbness of the tongue or buccal mucosa may enhance the danger of 
unintentional biting trauma. Food and chewing gum should not be taken while the 
mouth or throat area is anesthetized. 


Carcinogenesis, mutagenesis, impairment of fertility: Studies of lidocaine in 
animals to evaluate the carcinogenic and mutagenic potential or the effect on 
fertility have not been conducted. 


Use in Pregnancy: Teratogenic Effects. Pregnancy Category B. Reproduction 
Studies have been performed in rats at doses up to 6.6 times the human dose 
and have revealed no evidence of harm to the fetus caused by lidocaine. There 
are, however, no adequate and well-controlled studies in pregnant women. 
Animal reproduction studies are not always predictive of human response. 
General consideration should be given to this fact before administering lidocaine 
to women of childbearing potential, especially during early pregnancy when 
maximum organogenesis takes place. 


Labor and Delivery: Lidocaine is not contraindicated in labor and delivery. Should 
Xylocaine 10% Oral Spray be used concomitantly with other products containing 


lidocaine, the total dose contributed by all formulations must be kept in mind. 


Nursing mothers: It is not known whether this drug is excreted in human milk. 
Because many drugs are excreted in human milk, caution should be exercised 
when lidocaine is administered to a nursing woman. 


Pediatric use: Safety and effectiveness in children below the age of 12 years have 
not been established. 


ADVERSE REACTIONS 

Adverse experiences following the administration of lidocaine are similar in nature 
to those observed with other amide local anesthetic agents. These adverse 
experiences are, in general, dose-related and may result from high plasma levels 
Caused by excessive dosage or rapid absorption, or may result from a 
hypersensitivity, idiosyncrasy or diminished tolerance on the part of the patient. 
Serious adverse experiences are generally systemic in nature. The following 
types are those most commonly reported. 


Central nervous system: CNS manifestations are excitatory and/or depressant 
and may be characterized by lightheadedness, nervousness, apprehension, 
euphoria, confusion, dizziness, drowsiness, tinnitus, blurred or double vision, 
vomiting, sensations of heat, cold or numbness, twitching, tremors, convulsions, 
unconsciousness, respiratory depression and arrest. The excitatory manifesta- 
tions may be very brief or may not occur at all, in which case the first 
manifestation of toxicity may be drowsiness merging into unconsciousness and 
respiratory arrest. 


Drowsiness following the administration of lidocaine is usually an early sign of a 
high blood level of the drug and may occur as a consequence of rapid absorption. 


Cardiovascular system: Cardiovascular manifestations are usually depressant 
and are characterized by bradycardia, hypotension, and cardiovascular collapse, 
which may lead to cardiac arrest. 


Allergic: Allergic reactions are characterized by cutaneous lesions, urticaria, 
edema or anaphylactoid reactions. Allergic reactions may occur as a result of 
sensitivity either to the local anesthetic agent or to other ingredients in the 
formulation. Allergic reactions as a result of sensitivity to lidocaine are extremely 
rare and, if they occur, should be managed by conventional means. The detection 
of sensitivity by skin testing is of doubtful value. 


OVERDOSAGE 

Acute emergencies from local anesthetics are generally related to high plasma 
levels encountered during therapeutic use of local anesthetics. (See ADVERSE 
REACTIONS, WARNINGS, and PRECAUTIONS.) 


Management of local anesthetic emergencies: The first consideration is preven- 
tion, best accomplished by careful and constant monitoring of cardiovascular and 
respiratory vital signs and the patient's state of consciousness after each local 
anesthetic administration. At the first sign of change, oxygen sheuld be 
administered. 


The first step in the management of convulsions consists of immediate attention 
to the maintenance of a patent airway and assisted or controlled ventilation with 
oxygen and a delivery system capable of permitting immediate positive airway 
pressure by mask. Immediately after the institution of these ventilatory 
measures, the adequacy of the circulation should be evaluated, keeping in mind 
that drugs used to treat convulsions sometimes depress the circulation when 
administered intravenously. Should convulsions persist despite adequate respi- 
ratory support, and if the status of the circulation permits, small increments of 
an ultra-short acting barbiturate (such as thiopental or thiamylal) or a benzodia- 
zepine (such as diazepam) may be administered intravenously. The clinician 
should be familiar, prior to use of local anesthetics, with these anticonvulsant 
drugs. Supportive treatment of circulatory depression may require administration 
of intravenous fluids and, when appropriate, a vasopressor as directec by the 
clinical situation (e.g., ephedrine). 


If not treated immediately, both convulsions and cardiovascular depression can 
result in hypoxia, acidosis, bradycardia, arrhythmias and cardiac amest. If 
cardiac arrest should occur, standard cardiopulmonary resuscitative measures 
should be instituted. 


Dialysis is of negligible value in the treatment of acute overdosage with lidocaine. 


The intravenous LDso of lidocaine HCI in female mice is 26 (21-31) mg/kg and the 
subcutaneous LDse is 264 (203-304) mg/kg. 


DOSAGE AND ADMINISTRATION 

When Xylocaine 10% Oral Spray is used concomitantly with other products 
containing lidocaine, the total dose contributed by all formulations must be kept 
in mind. 

Two metered doses per quadrant are recommended as the upper limit and, under 
no circumstances should one exceed three metered doses per quadrant of oral 
mucosa over a one-half hour period to produce the desired anesthetic effect. 
Experience in children is inadequate to recommend a pediatric dose at this time. 
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BECAUSE 
PRACTICES . 
ARE ALIKE . 


BOYD 
DESIGNS 
PRODUCTS 
FOR YOUR 
SPECIALTY 


Model S-601 
Treatment Chair/Table 


Look te Boyd for operatory equipment as 
specialized as your practice. We offer a full 
line ef treatment anc exam chairs/tables, 
stools, and cabimetry specifically designed 
for the oy Hei m head and neck 
surgeon. Additionally, our product line 
allows you to deal with one source for your 
total squipment requirements. 


Chairs/ Tables 

Stodis 

Cabmets 

Sterilizers 

Exam/Surgery Lights 

BF/ECG Monitors 

Pulse Oximeters 

Light Communication Systems 


Boyd industries, Inc. 
Medicai Products Division 
12275 75th Street North 
Largo. Florida 33543 


1-800-255-BOYD 
1-813-336-3592 (Florida only) 
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Model E-515 
Examination Chair 








Anintranasal steroid solution 
with the power to stay where it’s sprayed 





Formulated with propylene glycol for: 





= Outstanding nasal adherence for rapid relief 
of symptoms 
Slightly viscous base designed to facilitate 
topical activity 
IB A moisturizing formulation 
Moisturizes nasal mucosa and helps avoid dryness 


@ 100% solubilization for dose-to-dose 
consistency 
No daily shaking required to r-suspend drug 


iB improvement usually apparent within 
a tew days 
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“In some individuals, symptomatic relief may not occur for as long as two weeks. 


Please consult Drief summary of prescribing information on following page. 
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nasal solution 
0.02596 


A spray with the power to stay 








For well-tolerated therapy in the majority of your patients 


i Accepted by 97% of patients in controlled clinical trials 


E |n controlled clinical trials, the percentages of reported 
complaints with Nasalide were as follows: 
55% of patients experienced no stinging and burning 


62% of complaints regarding stinging and burning 
were reported as mild 


Incidence of stinging and burning decreased with 
duration of therapy 


*The most frequent complaint with Nasalide is mild, transient nasal stinging and burning. 
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Brief Summary 

Description: Each bottle of NASALIDE® (flunisolide) nasal solution contains flunisolide in a solution of 
propylene glycol, polyethylene glycol 3350, citric acid, sodium citrate, butylated hydroxyanisole, edetate 
disodium, benzalkonium chloride, and purified water, with NaOH and/or HCI added to adjust the pH. 
It contains no fluorocarbons. 

Indications: For topical treatment of the symptoms of seasonal or perennial rhinitis when effectiveness 
of or tolerance to conventional treatment is unsatisfactory. 

Improvement is based on a local effect rather than systemic absorption. Improvement is usually apparent 
within a few days after starting Nasalide but may take as long as 2 weeks in some patients. Although 
systemic effects are minimal at recommended doses, Nasalide should not be continued beyond 3 wee 
in the absence of significant symptomatic improvement. Nasalide should not be used in the presence 
of untreated localized infection involving nasal mucosa. 

Contraindications: Hypersensitivity to any ingredients. 

Warnings: Patients transferred from systemic steroid therapy to Nasalide should be monitored to avoid 
acute adrenal insufficiency in response to stress. Since some patients may experience symptoms of 
withdrawal, attention must be given to patients previously treated for prolonged periods with systemic 
corticosteroids, particularly those with associated asthma or other clinical conditions where too rapid a 
decrease in systemic corticosteroids may cause a severe exacerbation of symptoms. Nasalide should be used 
with caution in patients on alternate-day prednisone for any disease. 

Precautions: General: Localized Candida albicans infections of the nose and pharynx occurred only 
rarely in clinical studies, but if such an infection presents, treatment with appropriate local therapy or 
discontinuation of Nasalide treatment may be required. 

Flunisolide is absorbed into the circulation. Systemic effects have been minimal with recommended doses 
"€ larger doses should be avoided since excessive doses may suppress hypothalamic-pituitary-adrenal 
unction. 

Nasalide should be used with caution in patients with active or quiescent tuberculosis infections of the 
respiratory tract; untreated fungal, bacterial, or systemic viral infections; or ocular herpes simplex. 


In patients who have experienced recent nasal septal ulcers, recurrent epistaxis, nasal surgery, or trauma, 


a nasal corticosteroid should be used with caution until healing has occurred. 

Information for Patients: Nasalide should be used as directed at the. prescribed dosage. Nasal 
vasoconstrictors or oral antihistamines may be needed until the effects of Nasalide are fully manifested. The 
patient should follow the Patient Instructions carefully and should contact a physician if symptoms do not 
improve, if the condition worsens, or if sneezing or nasal irritation occurs. 

Carcinogenesis: Long-term studies showed a slight increase in the incidence of pulmonary 
adenomas in mice, but not in rats. 

Female rats receiving the highest oral dose had an increased incidence of mammary adenocarcinoma 


compared to control rats. An increased incidence of this tumor type has been reported for other 
corticosteroids. 

Impairment of Fertility: Female rats receiving high doses of flunisolide (200 mcg/kg/day) showed 
some — of impaired fertility. Reproductive performance in low and mid-dose groups was comparable 
to controls. 

Pregnancy: Pregnancy Category C. The drug has been shown to be teratogenic and fetotoxic in 
rabbits and rats. The drug should be used during pregnancy only if the potential benefit justifies the 
potential risk to the fetus. 

Nursing Mothers: Because other corticosteroids are excreted in human milk, caution should be 
exercised when the drug is administered to nursing women. 

Adverse Reactions: The most frequent complaints were mild transient nasal burning and stinging 
(reported in approximately 4596 of patients). These complaints do not usually interfere with treatment; 
in only 396 of patients was it necessary to decrease dosage or stop treatment because of these symptoms. 
Incidence of 5% or less: nasal congestion, sneezing, epistaxis and/or bloody mucus, nasal irritation, watery 
eyes, sore throat, nausea and/or vomiting, headaches and loss of sense of smell and taste. In rare instances, 
nasal septal perforations were observed during the studies but a causal relationship with Nasalide was 
not established. 
Systemic corticosteroid side effects were not reported during the controlled clinical trials. If recommended 
doses are exceeded, or if individuals are particularly sensitive, symptoms of hypercorticism could occur. 
Dosage and Administration: Full therapeutic benefit requires regular use and is usually evident within a 
few days, but up to 3 weeks may be required for some patients to achieve maximum benefit. Patients should 
use a decongestant and clear their nasal passages of secretions prior to use. Recommended starting dose in 
adults: 2 sprays in each nostril b.i.d. If needed, increase to 2 sprays t.i.d. 
Recommended starting dose in children (6-14 years): 1 spray in each nostril t.i.d. or 2 sprays in each nostril 
b.i.d. Not recommended for use in children less than 6 years old. 
Total daily doses: not to exceed 8 sprays in each nostril for adults and 4 sprays in each nostril for children. 
Maintenance dose: smallest amount necessary to control symptoms. 
How Supplied: Each 25 mi Nasalide® (flunisolide) nasal solution spray bottle (NDC 
0033-2906-40) (NSN 6505-01-132-9979) contains 6.25 mg (0.25 
mg/ml) of flunisolide and is supplied with a nasal pump unit with 
dust cover, and patient instructions. 
Rev. December 1987 = 
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Perraeability of the Humar Round-Window 


Membrane to Cationie Ferritin 
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€ Ao Wtesstructural study was done in 
three secuertia! steps to determine if the 
humanmrourc-window membrane was per- 
meabie to macremolecuies. Cationic ferri- 
tin was first placed or ene hour in the 
round-wisdow niche of two live rhesus 
monkeys. Tre same tracer was then 
placedin the same manner in two rhesus 
monkeys that bad been dead for one 
hour. in pott groups, catienic ferritin was 
observed to traverse the round-window 
membrane trough pinocytotic vesicles 
into the scala tympani. After establishing 
that the transport capebilities of the 
round-wiedew membrane of the monkey 
remained pr=seat one hcur after death, 
cationic fertiin was placed for one hour in 
the roune-wmdow niche of two humans 
who had been dead ‘or 30 minutes and 
one hour. Tae trace’ wes observed to 
traverse the reund-window membrane 
through pimecytotic vesicles into the 
scala tvmpar- in both oumans. This report 
may be the frst o document morphologi- 
cally the p» meability of human round- 
window membranes to macromolecules. 

(Arch O:caryngol Head Neck Surg 
1988;114-1?37- 251) 


pos experiments have shown 
that the round-window mem- 
brane, despite being three layers, 
behaves like a sem permeable mem- 
brane. 

Anttbiotie,'  antiseptics,? local 
anesthet:ces, ^?" tox ns,? and albu- 
min,?* plaeed in tne round-window 
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niche, can either be recoverec in peri- 
lymph or observed to cause Mner ear 
changes, such as hair cell damage. 
Morphologic demonstration that pas- 
sage of substances from the middle to 
the inner ear can occur threugh the 
membrane has been provded by 
experiments in chinchillas, guinea 
pigs,9*" cats,* Mongolian zerbils, 
and rhesus monkeys.5 These studies 
have shown the passage o' horse- 
radish peroxidase, cationic ferritin, 
latex spheres, and/or neomwcin-gold 
spheres as pinocytotic vesicles 
through the round-window membrane 
when placed in the round-window 
niche. 

This has raised important questions 
as to the potential ototoxicit* of otic 
drops and/or bactericidal agents used 
topically in the ear. At the same time, 
it has provided some basis for the 
assumption that otitis media can 
cause sensorineural hearing less” and 
perhaps endolymphatic hydrops,” as a 
result of passage of noxious sub- 
stances to the inner ear thraugh the 
round-window membrane. It aas also 
opened new research avenues n devel- 
oping the means of avoiding o-otoxici- 
ty of topical drugs while preserving 
their therapeutic use, and also of 
developing the systems of ccntrolled 
drug delivery into the inner ear. 

However, despite the observations 
accumulated, there is no definite 
proof that otic drops are ototoxic 
when used to treat chronz otitis 
media, that otitis media is associated 
either with sensorineural hea-ing loss 
or endolymphatic hydrops, nor that 
what has been shown in animals 
occurs in humans. 

The purpose of this study was to 
determine if the human round-win- 
dow membrane was permeable to cat- 
ionic ferritin. Based on the knowledge 
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that the ultrastructure of the human 
round-window membrane is very sim- 
ilar to that of rhesus monkeys, this 
experiment was done in the following 
sequential steps: 

1. Rhesus monkeys (normal, group 
1). Cationic ferritin was placed for one 
hour in the round-window niche of 
normal live animals, accessible to the 
outer middle ear epithelium. Passage 
through the membrane was evaluat- 
ed. 

2. Rhesus monkeys (dead for one 
hour, group 2). Cationic ferritin was 
placed as in group 1. Passage through 
the membrane was evaluated and 
compared with that of the normal live 
monkeys in group 1. 

3. Humans (dead for 30 minutes 
and one hour, group 3). Cationic ferri- 
tin was placed as in the monkey 
groups. Passage through the mem- 
brane was evaluated and compared 
with that of normal live and dead 
monkeys in groups 1 and 2. 


MATERIALS AND METHODS 
Rhesus Monkeys (Normal) 


Two healthy adult monkeys (group 1) 
were used. They were anesthetized with 
pentobarbital sodium (30 mg/kg). After a 
tracheostomy had been performed, the 
middle ear was exposed using the transca- 
nal approach (both ears were exposed). 
After the round-window niche was identi- 
fied, cationic ferritin @.1 mL) (Sigma 
Chemical Co, St Louis) was placed in the 
niche using a micropipet and left for one 
hour. The middle ear cavities were then 
injected with 4% glutaraldehyde in 0.2- 
mol/L phosphate buffer, pH 7.2. After the 
animals were decapitated, the temporal 
bones were removed and trimmed of excess 
bone and tissue. Two pin-sized holes were 
made in the cochlea: one at the helicotrema 
and the other in the scala tympani, approx- 
imately 2 mm apical from the round win- 
dow. The cochleas were fixed with Kar- 
novsky’s solution, which was injected 
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Fig 1.—Live rhesus monkey. Ferritin bordering on middle ear (thick 
arrows), in outer epithelial cells (thin arrows), and in intercellular space 
(two thin arrows close together) (uranyl acetate, original magnification 
X25 000). 


Fig 3.—Live rhesus monkey. Ferritin (arrow) in inner epithelia! cell 
(uranyl acetate, original magnification X20 000). 





tissue (uranyl acetate, original magnification X25 000). ear (thick arrows) and in outer epithelial cells (thin arrows) (uranyl 
acetate, original magnification X33 000). 


Fig 5.— Rhesus monkey dead for one hour. Ferritin bordering on middle 
ear (thick arrows) and in outer epithelial cell (thin arrow) (uranyl 
acetate, original magnification X50 000). 
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Fig 8.—Human dead for 30 minutes. Ferritin in outer epithelial cell 
(arrow) (uranyl acetate, original magnification X26 700). 
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SCALA TYMPAN 






Fig 6.—Rhesus monkey dead for one hour. Ferritin in inner epithelial 
ceil (arrow) *urenyl acetave, original magnification X50 000). 





Fig 9.—Human dead for one hour. Ferritin bordering on middle ear 
Fig 7.—Rhesus-monkey dead for one hour. Ferritin in scala tympani (thick arrow) and in outer epithelial cell (thin arrow) (uranyl acetate, 
(arrows) (uranvi-acetate, original magnification X50 000). original magnification X50 000). 
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Fig 10.—Human dead for one hour. Ferritin in intercellular space (thin 
arrows) and in connective tissue (thick arrows) (uranyl acetate, original 
magnification X33 700). 
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SCALA TYMPANI 


Fig 12.—Human dead for 30 minutes. Ferritin in inner epithelial cell 
(arrows) (uranyl acetate, original magnification X26 700). 


through the basal hole. Bones were rinsed 
and postfixed in 1% osmium tetroxide in 
0.15-mol/L phosphate buffer at pH 7.2, for 
two hours at 4°C. After several buffer 
rinses, the round-window membranes were 
removed. Round-window membranes were 
dehydrated and embedded separately in 
epoxy resin (Epon 812). Sections of 20 
through 40 nm were cut with glass knives 
using an ultramicrotome (LKB Ultra- 
tome), mounted on enamel (Formvar)- 
coated single-slot or 50-mesh copper grids, 
stained with alcoholic uranyl acetate-lead 
citrate, and examined with an electron 
microscope (JEOL 100 CX). 


Rhesus Monkeys 
(Dead for One Hour) 


Two previously healthy adult monkeys 
(group 2) that had been dead for one hour 
were used. Cationic ferritin (0.5 mL) (Sig- 
ma Chemical Co) was injected transtym- 
panically into the middle ear cavity and 
left for one hour. The middle ear cavities 


were then injected with 4% glutaraldehyde 
in 0.2-mol/L phosphate buffer, pH 7.2, and 
the temporal bones and round-window 
membranes were removed and processed 
as in group 1. 


Human Group 
(Dead for 30 Minutes and One Hour) 


Two individuals (group 3) who had been 
dead for 30 minutes and one hour were 
studied. Cationic ferritin (0.5 mL) (Sigma 
Chemical Co) was injected transtympani- 
cally into the middle ear cavity and left for 
one hour. The middle ear cavities were 
then injected with 4% glutaraldehyde in 
0.2-mol/L phosphate buffer, pH 7.2; the 
temporal bones were removed and pro- 
cessed as in groups 1 and 2. 


RESULTS 
Rhesus Monkeys (Normal) 


After one hour of exposure to cat- 
ionic ferritin, the tracer was found to 
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SCALA TYMPANI 





Fig 11.—Human dead for one hour. Ferritin in inner epithelial cell 
(arrow) (uranyl acetate, original magnification X50 000). 


be present in the three layers of the 
round-window membrane and in the 
perilymph immediately adjacent to 
the inner epithelium. Within the out- 
er epithelial cells, ferritin was found 
within cells and between outer epithe- 
lial cells (Fig 1). In the connective 
tissue layer, ferritin was commonly 
observed within cell cytoplasms (Fig 
2). Ferritin was also found im the 
inner epithelial cells and occasionally 
in the scala tympani (Fig 3). 


Rhesus Monkeys 
(Dead for One Hour) 


After one hour of exposure to cat- 
ionic ferritin, the tracer was found at 
the same locations as in group 1 (Figs 
4 through 7). However, ferritin was 
not found within cells in the connec- 
tive tissue. 
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Human Group (Dead for 
30 Minutes and One Hour) 


Ferritn was observed in the three 
layers end in perilymph as in the 
monkey groups. Within the outer epi- 
thelial cells, ferritin was found within 
the cells (Figs 8 ard 9) and between 
outer ep:taelial celis. In the connec- 
tive tissue, ferritin was commonly 
observed in clumps immediately 
medial to the outer epithelial cells 
(Fig 10). Ferritin was alse found in 
the inner epithelial cells and occasion- 
ally in the scala tympani (Figs 11 and 
12). 

COMMENT 


The purpose of having done a sys- 
tematic series of arimal experiments 
on round-window membrane struc- 
ture, furction, and permeability’ has 
been to entain information that would 
allow us to understand what occurs in 
humans. Our studies have involved 
the use ef rodents (chimchillas),' 
felines (-a:s),* and primates (rhesus 
monkeys." We have made special 
efforts t» use reduced but significant 


l Schukmeeht HF: Ablation therapy in the 
manageme-t of Meniere's disease. Acta Otolar- 
yngol 1957:132:1-42. 

2. Gulliex "VL, Patterson WC: The effects of 
chloramphenicol upon the electrical activity of 
the ear. Amn Otel Rhinol Laryngol 1963;72:204- 
209. 

3. Proud G^, Mittlebaum H, Seiden GD: Oto- 
toxicity of tepically applied chloramphenicol. 
Arch Otolaryagol Head Neck Surg 1968;87:580- 
587. 

4. Webster JC, McGee TM, Carroll R, et al: 
Otctoxicity of gentamicin: Histological and func- 
tional results m the cat. Trans Am Acad Ophthal- 
moi J Otol 1970;74:1155-1565. 

5. Wersail ., Bjorkroth B, Flock S, et al: Sen- 
sory hair ‘urction in vestibular sensory cells 
after gentamicin exposure. Arch Klin Exp Ohren 
Nasen Kehitkenfheilkd 1971;200:1-14 

6. Morizenc T, Johnstone B: Ototoxicity of 
topically applied gentamicin using a statistical 
analysis of electrophysielogical measurement. 
Acta Otolaryngol 1975;80:389-393. 

T. Morizene T, Johnstone BM: Ctotoxicity of 
chlerampheni-ol ear drops with prapylene glycol 
as solvent. Med J Aust 1975;2:634-638. 

8. Morizenc T, Johnstone BM, Hadjar E: The 


numbers of animals to answer specific 
questions. The methods have been, for 
the most part, morphologic, and, 
therefore, visible (utilizing lizht and/ 
or electron microscopy) and perma- 
nent. This has limited the discussions 
to the methods, rationale, and the 
interpretation of findings. After 12 
years of methodic data collection in 
animals, we thought that our back- 
ground on the subject justified human 
studies. We had already demonstrated 
that cationic ferritin placec in the 
round-window niche of normal live 
monkeys was incorporated by the 
round-window membrane,? and that 
the normal ultrastructure of the 
round-window membrane cf these 
monkeys of the Old World is very 
similar to that of humans." 

In this study, we initially ebserved 
that cationic ferritin placec in the 
round-window niche of normal live 
rhesus monkeys for one heur was 
incorporated by the round-window 
membrane (group 1). We then 
observed that cationic ferritin placed 
in the same manner in monkeys that 
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had been dead for one hour was incor- 
porated by the round-window mem- 
brane (group 2). These observations 
were suggestive that the metabolic 
capabilities of the round-window 
membrane remain present one hour 
after death. Based on these observa- 
tions, cationic ferritin was placed in 
the round-window niche of humans 
who had been dead for 30 minutes and 
one hour. The observation that cation- 
ic ferritin is incorporated by the nor- 
mal round-window membrane of 
humans 30 minutes and one hour after 
death suggests that the human round- 
window membrane is permeable to 
this tracer molecule. It is noteworthy 
that this occurs even one hour after 
death. 

To our knowledge, this report is the 
first to document morphologically the 
permeability of human round-window 
membranes to macromolecules. 
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Can Acquired Immunodeficiency Syndrome 
and Creutzfeldt-Jakob Disease 
Be Transmitted via Otologic Homografts? 


Michael E. Glasscock III, MD; C. Gary Jackson, MD; Glenn W. Knox, MD 


e Materials commonly employed in the 
preparation of otologic homografts such 
as ethanol and formaldehyde are effec- 
tive in vitro in inactivating human immuno- 
deficiency virus (HIV). However, to our 
knowledge, the complete permeation of 
homograft materials with preservative has 
not been demonstrated. Ethanol and 
formaldehyde have not been shown to be 
effective in inactivating the Creutzfeldt- 
Jakob agent. The literature on steriliza- 
tion procedures for these agents is 
reviewed. Standard procedures for prepa- 
ration of otologic homografts are exam- 
ined. It is recommended that donor HIV 
serologic status be determined when oto- 
logic homografts must be used. Further 
research is required to determine the effi- 
cacy of otologic homograft sterilization 
techniques against HIV and Creutzfeldt- 
Jakob disease. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1252-1255) 
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Gye homografts have been 
used for replacement of tympan- 
ic membranes and ossicles since the 
1960s. Homografts are usually ob- 
tained from cadavers and from 
patients during ossicular surgery.’ 
Recently, concern has arisen over the 
potential risk of transmission of 
human immunodeficiency virus (HIV) 
and the Creutzfeldt-Jakob (CJ) agent 
by the use of otologic homografts. The 
transmission of HIV by the use of 
homograft tissues and organs, includ- 
ing skin grafts? kidneys,’ and blood‘, 
has been well documented. The trans- 
mission of the CJ agent to a patient 
receiving a lyophilized, irradiated 
human cadaveric dura mater graft 
has recently been reported by the 
Centers for Disease Control, Atlanta. 
The purpose of this article is to exam- 
ine this theoretical risk. The litera- 
ture on preparation and use of oto- 
logic homografts is reviewed. This is 
then correlated and contrasted with 
known and recommended sterilization 
procedures for these hazardous 
agents. 


OTOLOGIC HOMOGRAFTS: REVIEW 
OF THE LITERATURE 


Chalat* introduced the use of homo- 
graft tympanic membranes in 1964.° 
The Otologie Medical Group began 
using homograft ossicles about this 
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time.! The homograft tissue was auto- 
claved and stored in 70% ethanol. 
A mercury-containing disinfectant 
(Cialit [sodium ethyl mercurimercap- 
tobenzoate carboxylate]) was intro- 
duced as a preservative in 1966. 
Formaldehyde in the form of buffered 
formalin was introduced by Perkins’ 
in 1970. Glasscock and House’ intro- 
duced the use of isopropyl alcohol in 
1968. Irradiation and freeze-drying 
have also been reported for use in 
preservation.' The three preservation 
solutions most commonly employed 
are Cialit, isopropyl alcohol, and 
formaldehyde, alone or in various 
combinations.’ 

Homografts are available from 
commercial sources. The method of 
preparation employed by one firm 
involves fixing the homograft for 72 
hours in sterile 4% formaldehyde. The 
homografts are then shipped in sterile 
70% ethanol (Midwest Ear Bank, per- 
sonal communication, 1987). Physi- 
cian-harvested materials are also 
commonly employed, where the grafts 
are often pooled in a common contain- 
er of preservative solution. 

Marquet employed buffered form- 
aldehyde as a fixative and Cialit as a 
preservative, using this method in 
almost all of his tympanoplasty proce- 
dures.' He established the following 
criteria for homograft preservation 
techniques: the entire morphological 
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structure must be preserved; the 
materia! must be harvested from 
cadavers within 12 aours of death 
unless frozen; the material must be 
sterilized and the immunologic pro- 


tein inactivated; the method of preser- 


vation shomd be simple and practical 
for routire use; and the material 
should moč be ototoxic." He noted 
that Cialt allows the homograft 
material tewetain its compliance, but 
formaidehyie causes the homografts 
to stiffen.’ 

Wehrs? -emoves temporal bones 
from fresh :nembalm»é cadavers and 
freezes them. They are stored in this 
manner fe: up to several months. 
When reacy for use. taey are thawed, 
harvested, and stored in 70% ethanol. 
The grafts -re rinsed in sterile Ring- 
ers lactate solution immediately 
prior to use 

Sheehy’ cbtains homegraft materi- 
al from petients curing operations 
where ossi-es are removed for vari- 
ous reasens These are stored in 70% 
alcohol prior to use. 

The re:a-we advantages of alcohol, 
Cialit, anc formaldehyde have been 
eontrovers:zl Marquet® and Feen- 
stra’ belead that aleohol and Cialit 
preserved graft merphology, de- 
stroyed zntixenicity. and spared colla- 
gen structare. Perkins,’ however, 
thought tha. formaldehyde denatured 
and strengthened colagen fibers as 
well as ablaced antigeaicity. 

The indications for ase of homo- 
graft matemials instead of artificial 
materials ə fascia have also been 
controversial. It has been reported 
that homografts form a stronger tym- 
panic membrane, adhesions and 
blunting are less likely, and graft lat- 
eralization is less common.'>'* Better 
hearing resalts have been claimed.'* 
Extrusion rates are -eported to be 
lower with homogra^ts than with 
total and rartial ossicular replace- 
ment prostieses.!! 

Homogrefs are not as widely avail- 
able as art*fcial prostaetics and they 
are more-co-tly.? With this consider- 
ation in min, Lesinski' proposed spe- 
cific indicans for the use of homo- 
grafts: prewous failure with standard 
tympanoplasty, congerital aural atre- 
sia, reconstruction after radical mas- 
toidectemy -otal perfcrations, absent 


malleus, and slag burns. 

Zenev and Betow" examined middle 
ears preserved in Cialit for at least 
ten months using scanning electron 
microscopy. It was found that mesen- 
chymal structures were well pre- 
served. The tympanic membrane 
showed intact squamous epithelial 
cell membranes and scattered eryth- 
rocytes. Some intact cell nuclei were 
noted. The ossicles displayed some 
intact large caliber blood vessels. 
Erythrocytes and fibroblast nuclei 
were found intact. 


HIV PATHOGENESIS AND 
STERILIZATION 


The acquired immunodeficiency 
syndrome (AIDS) was first described 
in 1981. The disease has reached epi- 
demic proportions, with appreximate- 
ly 40000 cases in the United States.'® 
Three-year survival rate is less than 
10%.” Approximately 1 to 2 million 
Americans are seropositive for the 
etiologic agent, HIV.” The virus is 
also known as lymphadenopathy- 
associated virus,” human T-cell lym- 
photropie virus type III,“ or AIDS- 
associated retrovirus.” 

The virus has a lipid envelope and is 
approximately 100 mm in diameter. 
Electron microscopy reveals a cylin- 
drical nucleoid-containing protein, 
genomic RNA, and the reverse tran- 
scriptase enzyme. This enzyme classi- 
fies HIV as a retrovirus. 

The immunodeficiency in AIDS 
results from depletion of T4+ helper/ 
inducer lymphocytes.”'* This is the 
result of selective tropism of HIV for 
this population of lymphocytes." The 
HIV selectively replicates in T4+ lym- 
phocytes. After binding to the cell, the 
virus is uncoated. The genomic RNA is 
transcribed into DNA by the reverse 
transcriptase. The DNA is then inte- 
grated into the host cell’s DNA. The 
replication cycle stops at this point 
until the infected cell is activated. 
Activators may include other viruses 
or allogeneic stimulation such as from 
allografts. On activation, viral tran- 
scription and protein assembly begin, 
and mature virions are formed. The 
host T4+ cell is killed.'* Since this cell 
is critical in host defense mechanisms, 
depletion of these cells resultsin mul- 
tiple immunologic deficits that char- 
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acterize the disease. Monocytes and 
macrophages can alse be infected by 
HIV 2$?» 

Resnick et al? examined the stabili- 
ty of HIV under laboratory conditions 
and looked at its inactivation by com- 
monly used disinfectants. It was 
found that 0.5% sodium hypochlorite 
(household bleach), 70% ethanol, and 
0.5% nonidet P-40 (a nonionic deter- 
gent) completely inactivated HIV 
within one minute of exposure.” This 
is confirmed by other studies’? 
involving enveloped retroviruses. In 
addition, 4% formaldehyde shows 
similar activity (R. Favero, personal 
communication, 1987), as does povi- 
done-iodine.? 

It is disturbing to note that infec- 
tious virus can be recovered from 
dried material after up to three days 
at room temperature; it can also 
remain active in an aqueous environ- 
ment for longer than 15 days at room 
temperature, and even for three hours 
at 55°C.*° This underscores the impor- 
tance of adequate disinfecting tech- 
niques. 

An additional consideration is the 
issue of tissue penetration. Martin et 
al?! state: 


Our results can reasonably be applied to 
dried virus, provided tha: disinfection pro- 
cedures result in penetration of disinfec- 
tant into dried material or cause dissolu- 
tion or suspension of the virus into disin- 
fectant. 

Use of this data to support some other 
applications, however, may be more tenu- 
ous. For instance, altheugh 0.5% para- 
formaldehyde inactivates virus when free 
in solution, we do not kncw if it penetrates 
cells or tissues sufficiently to inactivate 
intracellular virus. 


Thus, the preservative employed 
must completely permeate the homo- 
graft material. It certainly seems 
probable that this is the case with 
homograft materials, but it would be 
difficult to prove with certainty, espe- 
cially with ossicles. 


CJ DISEASE (CJD) PATHOGENESIS 
AND STERILIZATION 


Creutzfeldt-Jakob disease is a fatal 
dementing disorder of humans that 
has been transmitted to laboratory 
animals.^ The disease belongs to a 
group of transmissible encephalop- 
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athies caused by unknown agents con- 
sidered by some to represent uncon- 
ventional viruses. The incidence of 
CJD is approximately one to two cases 
per million people each year. The 
natural mode of transmission of CJD 
is unknown. However, iatrogenic 
transmissions have been well docu- 
mented. These include corneal trans- 
plantation from a patient with CJD to 
a normal recipient,” implantation 
into the cerebrum of healthy humans 
via chemically disinfected electrodes 
used previously in a patient with 
CJD,? and, recently, a lyophilized, 
irradiated human cadaveric dura 
mater graft resulting in CJD in the 
recipient. Several patients developed 
CJD after prolonged therapy with 
human growth hormone derived from 
pools of autopsy pituitary glands.” 

Cases of CJD are characterized by a 
prodromal stage, a stage of neurologic 
and psychiatric signs and symptoms, 
and a terminal, invalid state.??"^ The 
disease is invariably fatal.” 

In the 1950s, an American neuro- 
pathologist studied kuru, a central 
nervous system disorder endemic 
among aboriginal cannibals in New 
Guinea. It was found that kuru and 
CJD are quite similar and that the 
disease was transmitted after han- 
dling and/or eating infected brain tis- 
sue.?4?6 

Creutzfeldt-Jakob disease has been 
transmitted to laboratory animals by 
intracerebral, subcutaneous, intraper- 
itoneal, intramuscular, and intrave- 
nous inoculation as well as by ocular 
transplantation.” Central nervous 
system tissues, including optic tissues 
and cerebrospinal fluid, have the 
highest infectious titers.” However, 
other tissues, including liver, lung, 
lymph node, kidney, leukocytes, and 
blood, are still infectious.**! The Com- 
mittee on Health Care Issues*™ of the 
American Neurological Association 
has recommended that “patients with 
CJD must not be blood or organ trans- 
plant donors or sources of human 
tissue for preparation of biological 
products to be used in humans such as 
dura mater, pituitary hormones, and 
human interferon.” The committee 
has issued guidelines for CJD decon- 
tamination procedures based on pre- 
viously published data.**** There are 
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only two known fully effective proce- 
dures: steam autoclaving for one hour 
at 182°C, or immersion in 1N sodium 
hydroxide for one hour at room tem- 
perature.” 

Ineffective procedures include boil- 
ing, ultraviolet irradiation, ethylene 
oxide sterilization, ethanol, formalin, 
B-propiolactone, detergents, quater- 
nary ammonium compounds, Lysol, 
alcoholic iodine, acetone, and potassi- 
um permanganate.” 

The exact nature of the infectious 
agent is unknown. It appears to lack 
nucleic acid and is much smaller than 
conventional viruses.” It also appears 
to be strongly associated with intra- 
cellular membranes such as mito- 
chondrial membranes.” 

The term prion refers to this type of 
infectious agent: “small proteinaceous 
infectious particles which resist inac- 
tivation by procedures that modify 
nucleic acids."^ Prions contain little 
or no nucleic acid. It should be noted 
that there is not sufficient evidence at 
this time to determine if prions are 
the infectious agent, or if they are 
merely produced as a consequence of 
infection.* 

It is of interest to note that two of 
the most common agents used in the 
preparation of otologic homografts, 
alcohol and formalin, are ineffective 
against the CJ agent. The activity of 
Cialit against the CJ agent is 
unknown. 

As noted previously, scanning elec- 
tron microscopy of otologic homo- 
grafts preserved in Cialit for ten to 12 
months shows abundant evidence of 
intact cellular and intracellular mem- 
brane structures. This is worrisome in 
view of the apparent proclivity of the 
CJ agent for cellular membranes. 

Clinical experience with iatrogenic 
CJ infections yields a picture of an 
infectious agent that is very resistant 
to destruction. The infectious poten- 
tial of lyophilized irradiated dura 
mater is impressive in this regard.’ 


COMMENT 


The three most common solutions 
employed in the preservation of oto- 
logic homografts are Cialit, alcohol, 
and formaldehyde. Of the three solu- 
tions, alcohol and formaldehyde have 
been shown to be effective in vitro in 
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sterilizing HIV. None have been 
shown to be effective in disinfecting 
the CJ agent; indeed, alcohol and 
formaldehyde are ineffective. 

Studies on sterilization of HIV 
involve viral suspensions in solution 
and/or dried material. It is not known 
if cells or tissues are penetrated suffi- 
ciently to inactivate intracellular 
virus. As shown above, HIV DNA is 
integrated into the host cell’s DNA, 
and may lie dormant indefinitely. One 
of the events that can reactivate viral 
replication is allogeneic stimulation 
such as transplantation. As noted 
above, it would be difficult to sterilize 
the virus without eradicating all 
infected cells. It has been shown that 
monocytes within bone marrow can be 
infected. Since ossicles contain mar- 
row, every monocyte within the mar- 
row cavity would need to be destroyed 
for sterilization to be effective. 

Scanning electron microscopy of 
middle ears preserved in Cialit for 
more than ten months showed intact 
mesenchymal structures, squamous 
cell membranes, intact erythrocytes, 
and intact cell nuclei. 

The CJ agent is strongly associated 
with intracellular membranes. Alco- 
hol and formaldehyde are ineffective 
against this agent. The only approved 
sterilization techniques, heating at 
132?C and treatment with 1N sodium 
hydroxide, are not routinely employed 
in the preparation of otologic homo- 
grafts. 

Otologic homografts have not, as 
yet, been implicated in the transmis- 
sion of HIV or the CJ agent. The case 
of a patient contracting CJD after 
receiving a dura mater graft is analo- 
gous in certain respects and is worth 
considering. A 28-year-old woman 
died 22 months after receiving a 
lyophilized, irradiated human cadav- 
eric dura mater graft. It has been 
noted that “the most stringent donor 
screening cannot exclude asymptom- 
atic...carriers of CJD.” 

With the ready availability of 
autogenous graft material such as 
fascia, periosteum, and perichondri- 
um, the use of expensive homograft 
eardrums is unnecessary. Whether or 
not they represent a risk of HIV virus 
transmission is questionable. Certain- 
ly, there are potential risks of CJD 
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transmission. H5moeraft ossicles car- 
ry the same risks as eardrums, and 
the biosynthetic ossicle prostheses do 
not. 

The Otelogy Group has suspended 
the use of otolegic homografts. We 
think that the vse of ctelogic homo- 
grafts should be subject to the same 
precautions attndant with organ 
transplantation. These include deter- 
mining the HIV erologic status of the 
doner, keeping Lomegrafts identified 
according to lot number and donor, 
and employing zdequate sterilization 
and preservatioa methods. Further 
research is required to determine the 


1. Sataloff RT, Reberts B: Preservation of 
otologic homografts. 4m J Otal 1986;7:214-217. 

2. Shambaugh GE. Glasscoek ME: Tympano- 
plasty, in Surgeny af *e Eer, ed 3. Philadelphia, 
WB Saunders*Co, 198%, p 435. 

3. Clarke JA: HI” transmission and skin 
grafts. Laneet 198771: 83. 

4. Lage-Stenr J, Sowartz A, Offerman G, et 
al HTLV-HI infeetoon in kidney transplant 
recipients. bancet 198»;2:1381-13€2. 

5. Centers for D sease Gontrok Update: 
Creutzfeldt-Ja&cb dis-ase im a patient receiving 
a cadaveric dura mater graft. JAMA 1987; 
258:309-310. 

6. Chalat NE Tymp-nic membrane transplant. 
Harper Hosp Buil 1962;22:27-34. 

7. Marquet J: Reeomstructive microsurgery of 
the eardrum by mean: of a tympanic membrane 
homograft. Acta Oteia-yngel 1956;62:459-464. 

8. Perkins E: Human homograft otologic tis- 
sue transplantation bi-Terec formaldehyde prep- 
aration. TransAm Aced Ophthalmol 1970;74:278- 
282. 

9. Glasscock ME, House WF: Homograft 
reconstructionsof the middle ear: A preliminary 
report. Laryngosoope 3968;15:1219-1225. 

10. Marquet.J: Twe 7e years’ experience with 
homograft tympanopasty. Otolaryngol Clin 
North Am 1977;10:581. 

11. Lesinski SG: Homograft (allograft) tympa- 
noplasty update Laryngoscope 1986;96:1211- 
1220. 

12. Wehrs RE: Homograft ossicles in middle 
ear surgery. Am J Oto- 1985:6:33-34. 

13. Sheehy.JL: Otelocic homografts. Trans Am 
Acad Ophthaimol 197530:37-40. 

14. Feenstra I: Comparison of homograft 
preservation techniques. Otolaryngol Clin North 
Am 1977;10:501.505. 

15. Hicks GW, Wrigat JW IIL, Wright JW Jr: 
Tympanoplasty using formaldehyde formed fas- 
cia grafts. Largngoscoge 1979;891907-1915. 

16. Gladstone WS, Lee S, Wenger AP: Homo- 
graft tympanoplasty: €raft material effects on 
otoadmittance and atcliometrie measurement. 
Ear Hear 1980;1:102-1G. 

17. Zenev I, Betow C: Seanning electronic 
microscopy of Cialit-peserved total middle-ear 
grafts. J Laryngo! Otol1985;99:1201-1208. 

18. Ho DD, Pomeranez RJ, Kaplan JC: Patho- 
genesis of infection wth human immunodefi- 
ciency virus. N Engl J Aed W8T3I7:278-284. 

19. Centersfer Disease Contrc!: Pneumocystis 
pneumonia—Los Anges. MMWR 1981;30:250- 
252. 


efficacy of homograft sterilization 
techniques. 


CONCLUSIONS 


1. Materials commonly employed in 
the preparation of otologic homo- 
grafts, such as ethanol and formalde- 
hyde, are effective in vitro in inacti- 
vating HIV, but are ineffective 
against the CJ agent. 

2. The complete permeation of 
homograft materials with preserva- 
tive has not been documented. 

3. Human immunodeficiency virus 
serologic considerations should apply 
to otologie homograft surgery. as in 
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any organ transplantation surgery. 

4. The theoretical risk of CJD 
transmission via otologic homografts 
deserves consideration. 

5. The pooling of physician-har- 
vested otologic homografts should be 
discouraged. 

6. Further research is required to 
determine the efficacy of otologic 
homograft sterilization techniques. 

7. The infectious agent in CJD has 
not been entirely characterized at this 
time. Development of proved steriliza- 
tion protocols depends on complete 
characterization of the infectious 
agent. 
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Tumor Necrosis Factor in 
Middle Ear Effusions 


Dov Ophir, MD; Talia Hahn, PhD; Amichai Schattner, MD; David Wallach, PhD; Aharon Aviel, MD? 


@ The presence of tumor necrosis fac- 
tor (TNF) was determined in middle ear 
effusions from 27 ears of children with 
chronic otitis media with effusion. Cyto- 
toxic activity was assessed by quantita- 
tion of target (HeLa) cell death after incu- 
bation with the aspirate. Moderate cyto- 
toxic activity was found in 17 of 27 sam- 
ples (mean cell death of 53% and 32% at 
1:2 and 1:4 dilutions, respectively). In ten 
(37%) of the middle ear effusion aspirates 
no cytotoxic activity was detected. To 
confirm that cytotoxicity was due to TNF, 
13 of the samples with cytotoxic activity 
were incubated with a monoclonal anti- 
TNF antibody and retested. Cytotoxicity 
was blocked by the anti- TNF antibodies 
in all cases. Tumor necrosis factor, 
derived most probably from macrophages 
or mast cells in the middle ear, may medi- 
ate various pathologic processes associ- 
ated with otitis media, such as generation 
of mucoid effusion, fibroblast prolifera- 
tion, and bone resorption. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1256-1258) 


eee necrosis factor (TNF), first 
isolated as an endotoxin-induced 
serum factor that causes necrosis of 
tumors, is now recognized as an 
important mediator of the immune 
system, released in response to vari- 
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ous infectious and neoplastic agents. 
This polypeptide cytokine, mainly 
produced by activated macrophages, 
was found to have a plethora of bio- 
logical activities; it activates polymor- 
phonuclear leukocytes, enhancing 
their phagocytic activity, stimulates 
production of prostaglandin E and 
collagenase, enhances fibroblast pro- 
liferation, and exhibits osteoclast- 
activating factor activity, to name 
only a few of the hitherto identified 
activities of TNF. Interferon and T- 
cells can enhance the release of TNF, 
while glucocorticoid hormones strong- 
ly inhibit its production. A detailed 
review of its characteristics, struc- 
ture, and biological actions may be 
found elsewhere.’ 

Knowledge of the range of stimuli 
that evoke TNF production is incom- 
plete at present. Endotoxin remains 
one of the most potent stimuli known. 
However, virus particles, tumor cells, 
and mitogenic substances also trigger 
TNF  production.** Recent studies 
show that TNF exerts a protective 
effect against a large variety of viral, 
bacterial, and protozoal infections,^* 
and is cytotoxic against certain tumor 
cells? However, the effects of TNF are 
not always beneficial to the host; 
severe deleterious effects in several 
different diseases have been docu- 
mented, and the enigma of this 
apparently dual role of TNF is not yet 
completely resolved. 

Recent evidence suggests that in 
otitis media with effusion (OME), an 
activated local immune system is 
present in the middle ear and the 
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effusion is due to a local reaction.'*"! 
Several components of the immune 
response have been identified in effu- 
sions from patients with OME."" In 
particular, activated macrophages 
and their products play a pivotal role 
in both the initiation and regulation 
of the immune response and may also 
be important in the pathogenesis of 
OME.” Cytologic studies of middle ear 
effusions (MEEs) collected from 
patients with chronic OME reveal 
that macrophages are a predominant 
cell type associated with chronic 
OME, which is reported as comprising 
27% to 63% of the total white blood 
cell count in mucoid MEE.'** In addi- 
tion, products of activated macro- 
phages, such as lysosomal thial prote- 
ase were also found in MEE." The 
presence of TNF, an important prod- 
uct of activated macrophages, has not 
been previously reported, to our 
knowledge. 

In this study we measured TNF 
activity in MEE from pediatric 
patients, and examined the possibility 
that TNF is one of the inflammatory 
mediators produced by the local 
immune system of the middle ear. 


MATERIALS AND METHODS 


Middle ear effusions were aspirated 
from 27 untreated ears of 23 children (13 
boys, ten girls), 3 to 8 years of age (mean, 
5.2 years), via the myringotomy incision, 
before insertion of tympanostomy tubes. 
No ear preparation solution was used to 
clean the external auditory canal. Six sam- 
ples were serous and 21 were of mucoid 
type. Aliquots of 100 4L were immediately 
brought to a total volume of 2 mL in saline. 
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Untreated 


*ND indicate= not determined; A and B refer to right and left ears of the same patient. 


Cytotoxic Activity of Middle Ear Effusion in Patients With Otitis 
Media Expressed as Percentage of Cell Death * 


Sample Dilutiont 





Anti- Tumor Necrosis 
Factor Antibody-Treated 
Sample Dilutiont 
1:4 


tThese are ditions of the 2-mL samples described in the "Materials and Methods” section. 


This dilution was required for performing 
the necessary replicate assays of activity 
and neutralization, as described in the 
following paragraphs. The samples were 
then stored fer approximately 20 hours at 
4°C for labor=tory convenience. The MEE 
sample was then homogenized and centri- 
fuged at rcor: temperature at 10000 X g to 
obtain a parti-le-free sapernatant. 


Bioassay ef TNF 


A 100-4L sample of the 2-mL samples 
and three sezial twofeld dilutions were 
added in duplicates to 9 mm microwells 
containing Hea cell (numan carcinoma) 
monolayers ir 150 uL RPMI-1640 tissue 
culture medim supplemented with 10% 
fetal calf serwm and an-ibioties. The HeLa 
cells had been seeded 24 hours prior to the 
assay at 5 X K^ cells per 100 uL, and imme- 
diately before the assay, eycloheximide 
was added te a final concentration of 40 
ug/mL. The pates were meubated for 18 
hours at 37°C in a 5% carbon dioxide 
environment. Gell death was then quanti- 
tated by measaring the uptake of neutral 
red vital dye bv HeLa cells incubated with 
the samples and cycloheximide as com- 
pared with cels incubated with cyclohexi- 
mide alone * 


Neutralization of TNF Cytotoxicity 


A 100-pLesample of 12 diluted cytotoxic 
MEE samples was incu»ated for 24 hours 
at 4?C, with 100 uL ef a 1300 diluted 
monoclonal anti-TNF antibody (TNF 36; 
neutralizing tater, 10° U/mg of protein; 
protein concertration, 20 mg/mL). The 


bioassay for TNF cytotoxicity was then 
repeated with duplicate antibody-un- 
treated and duplicate antibody-treated 
samples. 

To rule out the possibility that the cyto- 
toxic-negative MEE samples contain any 
activity that destroys or antagonizes TNF, 
recombinant human TNF (6 x 10’ U/mg of 
protein) was incubated for 24 hours at 4°C 
in cytotoxic-negative MEE samples at 25 
U/mL and then assayed for eytotoxic 
activity as described. The anti-TNF anti- 
body had no cytotoxic activity alone or 
when added to inactive MEE. 


RESULTS 


Seventeen of the 27 MEE samples 
tested (derived from 14 different 
patients) showed definite cytotoxic 
activity (Table), while in ten samples 
no cytotoxic activity was found. Mean 
cell death was 53% and 32%, at 1:2 
and 1:4 dilutions, respectively. To con- 
firm that cytotoxicity was due to TNF, 
13 of the positive samples were incu- 
bated with a monoclonal anti-TNF 
antibody and retested for cytotoxicity. 
In all tested samples, cytotoxicity was 
blocked by the anti-TNF antibodies 
and in 11 of the 13 cases, cytotoxicity 
was fully neutralized with no cell 
death whatsoever (Table). Cytotoxic- 
negative MEE samples incubated 
with recombinant TNF did not show 
destruction or reduction of TNF 
bioactivity (not shown). The presence 
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of cytotoxic activity in the effusion 
was not significantly different be- 
tween young (3 to 5 years) and older (6 
to 8 years) age groups (P «.5), in 
children with and without an allergic 
history (P < .2), or mucoid and serous 
effusions (P « .3). 


COMMENT 


The pathogenesis of OME has been 
extensively studied in the last two 
decades. Although the causative fac- 
tors have not been cempletely eluci- 
dated, a local immune response in the 
middle ear seems to play a major 
role. 

We have found that 63% of the 
MEE aspirates that we examined, 
obtained from children with OME, 
exhibited a significant cytotoxie activ- 
ity that could be identified as being 
due to the presence of TNF by its 
uniform, and, in most cases, total 
abrogation following incubation with 
monoclonal anti- TNF antibodies. The 
only two instances in which cytotoxic- 
ity was not entirely blocked by the 
antibody, interestingly belong to the 
same patient (case 5, right and left 
ears) and may represent the presence 
of additional cytotoxins other than 
TNF, since in other cases even higher 
cytotoxic activities (eg, cases 9 and 14) 
were entirely abrogated by the anti- 
TNF antibodies. 

What are the possible origins of the 
TNF in OME? It is cenceivable that 
the TNF is produced locally by macro- 
phages infiltrating the subepithelial 
space of the middle ear" or migrating 
into the effusion. A second possible 
source of TNF in MEE are mast cells," 
which are present in the middle ear 
mucosa and their number increases in 
ears affected by OME.” Mast cells 
were also found in high concentration 
close to areas of bone resorption.” 
These observations suggest a possible 
role for TNF in the generation of 
mucoid effusion and in processes of 
tissue damage, fibrosis, and bone 
resorption in the middle ear, given its 
effects in stimulating production of 
prostaglandins and collagenase, and 
its activity as fibroblast growth factor 
and osteoclast activating factor. The 
situation in the middle ear, where 
inflammatory mediators in a closed 
cavity activate immune cells and 
mediate tissue injury, may be likened 
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to the inflamed joint in rheumatoid 
arthritis, where TNF activity was also 
demonstrated.” 

The stimuli that evoke local produc- 
tion of TNF in the middle ear are yet 
to be defined. Endotoxin, a cell wall 
component of gram-negative bacteria 
and a potent inducer of TNF, was 
detected in 83% of ears with mucoid 
MEE and in 41% of ears with serous 
MEE.” Production of TNF may occur 
also in response to other challenges 
and further studies are warranted. 

Absence of detectable TNF activity 
in ten of 27 samples may have been 
due to dilution of the original MEE 
samples. However, it may also indi- 
cate that in these patients the disease 
was at a different stage, or alterna- 
tively, TNF may not participate in all 
cases of OME. We could find no statis- 
tically significant difference in either 
the clinical course or in the physical 
properties of the effusion between 
TNF positive and negative children. 
This absence of clinically detectable 
difference also applies to the two 
MEE samples where cytotoxicity 
could not be entirely blocked by the 
monoclonal anti-TNF antibody. It 
should be noted, however, that 
because of the small number of 
patients, interpretation of the statis- 
tical data may be uncertain. 

It was suggested that many of the 
inflammatory events that take place 
during the formation of MEE are 
mediated through the action of 
inflammatory mediators such as pros- 
taglandins, macrophage inhibiting 
factor, chemotactic factor,” and hista- 
mine.*? Our data show that TNF is 
present in MEE in about two thirds of 
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pediatric patients with chronic OME 
and suggest a relation to the patho- 
genesis of chronic OME. The elucida- 
tion of the mediators that take part in 
immune reactions in the middle ear 
mucosa may lead to more specific 
therapeutic strategies in this dis- 
ease. 


The recombinant human tumor necrosis factor 
was provided by Genentech Corp, San Francisco. 
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6,-Mieroglobulin in 
Otitis Media With Effusion 


Thomas F. DeMaria. PhD; Rone! Enrique, MD; Joseph Dohar, MD; Lauren O. Bakaletz, PhD; David J. Lim, MD 


e 68,-Microgcbulin ,9,M) is a low-molec- 
ular-weight protein p-esent in serum and 
other fluids during 'varous autoimmune or 
chronic inflammatery diseases. 5;-Micro- 
globulin was measures in middle ear effu- 
sion (MEE) and serum samples cbtained 
from 36 patients with chronic otitis media 
with effusion. Using a quantitative com- 
petitive enzyme immusoassay, we were 
able to demonstrat» FM in 98% of the 
MEE samples. The rear concentration of 
8M was higher im the MEE samples than 
in the serum samples. There was consid- 
erable variability between ears in those 
patients with bilatera’ MEE. There was no 
correlation between 5. concentration 
and the patients’ age, se. , MEE type. and 
culture results, or cYtcioœc profiles cf the 
MEEs. This increased FM may reflect 
earlier lymphocyte actiwty during the 
inflammatory process. 

(Arch Otolaryngc?! Head Neck Surg 
1988;114:1259-126 7) 


"Microglobulin is a protein of low 
molecular weight (11800 dal- 
tons) and is normally present in small 
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amounts in urine, serum, and other 
biological fluids. It is synthesized by 
all nucleated cells and is present on 
their surfaces as the common light 
chain of class I major histocompati- 
bility antigens. Its biological role 
remains unclear. Increased 8,M pro- 
duction resulting in elevated serum 
levels, despite normal renal function, 
has been reported in malignancies of 
the lymphoreticular system (eg, mul- 
tiple myeloma) and in various autoim- 
mune or chronic inflammatory dis- 
eases including rheumatoid arthritis. 

Recent evidence indicates that 8,M- 
binding proteins are generated during 
certain inflammatory diseases.' It has 
been shown that rheumatoid factors 
bind 8,M, yielding 6,M-containing 
immune complexes. Immune com- 
plex-mediated injury has been pro- 
posed by several investigators as a 
possible pathogenic mechanism in oti- 
tis media with effusion (OME).^^ 

Previously, our laboratory has 
reported that middle ear effusions 
(MEEs) contain rheumatoid factor.’ 
In this study, we have examined MEE 
and serum samples from patients 
with chronic OME for the presence of 
B,M to see whether this substance is 
generated during episodes of chronic 
OME. 
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PATIENTS AND METHODS 
Patient Samples 


Blood for serum samples and MEE sam- 
ples were obtained from 36 patients 
undergoing routine myringotomy and tube 
insertion for chronic OME at Children’s 
Hospital, Columbus, Ohio. Twenty-three 
patients had bilateral MEE. The patients’ 
ages ranged from 1 to 9 years (average, 5 
years). After aspiration, the MEE samples 
were classified according to appearance as 
serous or mucoid, based on criteria 
described elsewhere.’ A complete care his- 
tory was obtained from each patient. 
Informed consent forms were obtained 
from parents or guardians after the nature 
of the procedures had been fully ex- 
plained. 


MEE Sample Processing 


The specimens were diluted 50 times. 
Mucoid MEE samples were further mixed 
with a vortex mixer for three minutes to 
defibrinate them. Smears were prepared 
with a cytocentrifuge from freshly diluted 
samples of MEE for Gram’s stain and 
cytologic analysis, using the technique pre- 
viously described by this laboratory.’ An 
aliquot of each MEE was cultured for 
bacteria on chocolate and blood agar. All 
MEE and serum samples from each patient 
were stored at —70°C until assay for 8,M. 


8,M Assay 


Paired serum and MEE samples from 
each patient were assayed for 8,M by 
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No. 


Mean 

SD 
Minimum 
Maximum 





* Values are expressed in micrograms per liter. 
MEE indicates middle ear effusion. 


means of a competitive enzyme immunoas- 
say for the quantitative determination of 
8;M (Phadezym 8;-Micro Test, Pharmacia 
Diagnosties, Uppsala, Sweden). Standards 
were included in each test series and sam- 
ples were run in duplicate. The 8,M levels 
in the MEE and serum samples were com- 
pared with respect to the patients' age, sex, 
MEE type, and culture results and the 
cytologic profile of the MEEs to determine 
if a correlation existed. 


RESULTS 


8;Mieroglobulin was detected in 
98% (58/59) of the MEE samples and 
in 100% of the serum samples. Seven- 
ty percent of the effusion 8,M levels 
were higher than those of the serum 
samples from the same patients. The 
mean concentration of 8,M in the 
MEE samples was 3331 ug/L; the 
mean concentration in the serum 
samples was 1894 ug/L (Table). 

The effusion-to-serum (E/S) ratios 
of 8,M ranged from 0.22 to 5.69, 
including 16 E/S ratios, <1.0; 23 E/S 
ratios, —1.0; ten E/S ratios, =2.0; 
seven E/S ratios, —3.0; and two E/S 
ratios, —4. These data indicate a pre- 
dominance of higher levels of 8,M in 
the MEEs overall and suggest local 
production in the middle ear rather 
than transudation from the serum as 
the major source of the 8,M. 

Not only does it appear that the 8,M 
is produced locally, but that each ear, 
in the case of the bilateral effusions, 
is producing 8,M independently. The 
figure depicts the E/S ratios in both 
ears from patients with  serous, 
mucoid, or a combination of effusion 
types. Marked variability exists in the 
B.M levels between ears of the same 
patient. There was no correlation of 
the 8,M levels with respect to the 
patients' age, sex, MEE type, and cul- 
ture results, or the cytologic profile of 
the MEEs. 


Effusion / Serum Ratio 


Serous 


Mucoid 





R E R 
Serous 
Mucoid 


Comparison of effusion-to-serum ratios in each ear of patients with bilateral serous, mucoid, or 
combined effusion types. L indicates left ear; R, right ear. 


COMMENT 


An active role for 8;M has not been 
conclusively established in any patho- 
genic process. Its biological role 
remains unclear. Elevations of serum 
B,M levels have been described in 
patients with a variety of illnesses 
including solid malignancies, leuke- 
mia, lymphoma, acquired immunode- 
ficiency syndrome, and various auto- 
immune and rheumatic diseases.'^'! It 
has been suggested that these ele- 
vated serum levels, despite normal 
renal function, reflect the rapid turn- 
over of lymphatic cells.” 

In the present study, the 8;M con- 
centrations in the patients’ serum 
samples were within normal limits. 
The 8,M concentrations in the MEE 
samples, however, approach those 
reported for patients with rheumatoid 
arthritis.” 

The present data indicate that 8,M 
is most likely produced locally, since 
42 of the 58 ears had E/S ratios 
greater than 1. It has been reported 
that transudation, exudation, and 
absorption contribute to MEE forma- 
tion regardless of effusion type." 
Albumin levels (used as a serum 
marker) were not assayed as part of 
this study; therefore, we cannot deter- 
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mine to what extent absorption of 
water from the middle ear contributes 
to the increased concentrations of 8;M 
in the middle ear. 

The source of the 8,M is not clear. 
We were not able to establish any 
relationship between either cell type 
or number in the MEEs and the con- 
centration of 8,M. However, since 
these patients, who were tested at the 
time of surgery, had chronic condi- 
tions we have no indication as to how 
long 6.M-producing cells were present 
in the middle ear. The possibility 
exists that a predominance of lympho- 
cytes was present early on in the 
disease course and that their rapid 
turnover aecounts for the 8,M levels 
found in the middle ear. 

The small volumes of the MEE sam- 
ples precluded concurrent investiga- 
tion of rheumatoid factor levels in the 
MEEs. We have previously shown 
that rheumatoid factor is present in 
85% of the MEE samples from the 
same type of patient.’ Given the 98% 
incidence of 8,M, it can be assumed 
that almost 85% of the patients in the 
present study have both rheumatoid 
factor and 8,M present in their effu- 
sions concurrently. 

In view of recent reports that rheu- 
matoid factors bind 8,M and form 8,M 
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immune complexes, ene can surmise 
that these immune complexes are 
present in the middle ear of the 
patients in the presert study. Wheth- 
er they eontribute to the pathogenesis 
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of otitis media remains to be deter- 
mined. 
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Staphylococcus epidermidis and 


Staphylococcus aureus in 
Otitis Media With Effusion 


Yuichi Kurono, MD; Kazuhiro Tomonaga, MD; Goro Mogi, MD 


e Bacteriologic investigation of middle 
ear effusion (MEE), external ear canal, 
and the nasopharynx was carried out on 
458 patients with otitis media with effu- 
sion. Staphylococcus epidermidis was the 
most common bacteria in MEE, even after 
excluding the contaminants from the 
external ear canal, which had the same 
value of minimal inhibitory concentration 
as the paired MEE. The bacterial agree- 
ment of S epidermidis between MEE and 
the nasopharynx was extremely rare in 
contrast with Haemophilus influenzae, 
Streptococcus pneumoniae, and Branha- 
mella catarrhalis, although the organism 
was also frequently isolated from the 
nasopharynx. Staphylococcus aureus, 
having the same minimal inhibitory con- 
centration as that in the nasopharynx, 
was more frequently found in MEE than S 
epidermidis. The results suggest that S 
epidermidis found in MEE is not a patho- 
gen, but rather a contaminant in many 
instances. Staphylococcus aureus seems 
to be a causative agent in otitis media 
with effusion. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1262-1265) 
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he persistent effusions found in 

otitis media with effusion (OME) 
had in general been assumed to be 
sterile until Senturia et al! were able 
to identify bacteria by means of 
smears and cultures of middle ear 
effusion (MEE) from children with 
OME. Since then, many investiga- 
tors^* have reported on the presence 
of a high percentage of bacteria in 
MEEs. Haemophilus influenzae, 
Streptococcus pneumoniae, and Bran- 
hamella catarrhalis are frequently 
found in MEEs, and are commonly 
considered pathogens of OME.** How- 
ever, whether Staphylococcus aureus 
and Staphylococcus epidermidis, also 
frequently present in MEEs, are caus- 
ative agents in OME is still controver- 
sial. Senturia et al' found that the 
most common bacterial species in 
MEE was S epidermidis, and stated 
that bacteria from the external ear 
canal had contaminated the effusions. 
Riding et al* considered S aureus and 
S epidermidis as “doubtful patho- 
gens," because these organisms were 
frequently found in both the external 
ear canal and the middle ear. On the 
other hand, Bernstein et al’ demon- 
strated the presence of antibody- 
coated coagulase-negative staphylo- 
cocci in various types of effusions. 
They suggested that this organism 
may not always be a contaminant, but 
that it may play a role in the patho- 
genesis. Feigin et al* were able to 
isolate S epidermidis in pure culture 
from purulent MEE in a few children 
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with acute otitis media. 

To clarify this problem, detailed 
bacteriologic analysis of OME is nec- 
essary. Bernstein et al determined 
the biochemical profiles and patterns 
of antibiotic susceptibility of coagu- 
lase-negative staphylococci isolated 
from MEEs, ear canals, and adenoid 
tissues. In this study, the external ear 
canal was thoroughly sterilized, and 
further bacterial identification was 
attempted by determining the mini- 
mal inhibitory concentration (MIC) of 
several antimicrobial agents against 
the bacterial isolates from patients 
with OME. The findings of the orga- 
nisms from the external ear canal, 
MEE, and the nasopharynx were 
investigated in detail, and the possi- 
bility of S epidermidis and S aureus 
as causative agents of OME was 
described. 


SUBJECTS, MATERIALS, 
AND METHODS 


The study group consisted of 335 chil- 
dren (aged 2 to 15 years) and 123 adults 
(aged 16 to 72 years) with OME who under- 
went myringotomy or insertion of tympa- 
nostomy tube at the hospital of the Medical 
College of Oita (Japan). Six hundred thir- 
teen specimens of MEE were removed from 
the 458 patients. If MEE was not found, the 
ear was omitted from the study. They were 
classified as “mucoid,” “serous,” or “puru- 
lent,” as defined and recommended by the 
1979 Research Conference on OME.” There 
were 396 mucoid, 192 serous, and 25 puru- 
lent effusions. 

The external ear canal was cleansed of 
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cerumen with £ blunt curette and irrigated 
with 0.01% iodine solution. After ionto- 
phoretic anestmesia was applied with an 
equal mixture of 0.1% epmephrine and 4% 
lidocaine hydrechloride, the external ear 
canal was filled, three times each minute, 
with 70% ethyl alcohol to which 0.05% 
chlorhexidine x!uconate had been added. 
The alcoho! was then removed by aspira- 
tion. The external ear cana! and ear drum 
were swabbed with a sterile eotton-tipped 
swab. Following myringetomy, MEE was 
collected by aspiration with a Juhn-Tym- 
Tap (Xomed Ine, Jacksonville, Fla) through 
the ear drum. Part of the speeimen caught 
in the trap was removed with a sterile 
cotton-tipped swab. A nasopharyngeal 
specimen was obtained dy swabbing the 
nasopharynx by way of the nose with a 
sterile cotten-ipped swab: These speci- 
mens were transported im glass porters 
(Clinical Supply, Gifu, Japan), and sent to 
Tokyo Clinical Research Center. The por- 
ter is a closec vial wita a rubber bung 
containing 2 mL tryptic soy broth (Difco, 
Detroit) and 2)% carboa diexide to pre- 
serve aerobic and anaercbie bacteria in a 
viable state for several days. Bacteriologic 
examination was started within two days 
after collecting the specimens. 
Aerobicecultmres were processed by inoc- 
. ulating samples to chocolate agar, brom 
thymol blue agar, and blood agar. To iso- 
late anaerobic organisms, phenylethyl 
alcohol biood agar and Gifu anaerobic 
medium agar were used. In parallel with 
those different al cultures, enrichment cul- 
tures were processed by inoculating to 
tryptic soy bro-h and Gifa anaerobic semi- 
solid medium. Incubation was carried out 
at 37°C for seven days. Semples that failed 
to yield after seven days were described as 
no growth. Bacterial isolates were identi- 
fied by standard procedures. Staphylococ- 
cus strains were tested for coagulase pro- 
duction, mannitol fermertatien, and novo- 
biocin susceptibility. Ceagulase-negative 
staphyloceeci were identified by the API 
Staph-Ident strip methoc (Analytab Prod- 
ucts Ine, Plaimview, NY) as previously 
described by Bernstein et al’? Haemophi- 
lus strains wer-speciatec by their X and V 
growth-faetor -equiremeats, and serologic 
identification af H influeazae was done by 
using commercial type specific rabbit anti- 
sera (Denka Lzboratories, 'Bokyo). Strepto- 
coccus strains were differentiated by the 
hippuric acid test and bile solubility test; S 
pneumoniae veas identijed by capsular 
swelling reaction. Minimal inhibitory con- 
centration of zmpicillin, cefaclor, minocy- 
cline, and erythromycin were determined 
for each isolate by the agardilution meth- 
od. @-Lactamese production was deter- 
mined througk the acidcmetry used ben- 


zylpenicillin for substrate, and by the chro- 
mogenic cephalosporin method. 


RESULTS 


Two hundred thirty-seven bacterial 
strains were isolated from 209 (34.1% ) 
external ear canals of 613 ears ir spite 
of sterilization with 70% alcohol. 
Altogether, 12 different bacterial spe- 
cies were found, and S epidermidis, 
Bacillus subtilis, and S aureus grew 
most frequently (Table 1). Other spe- 
cies in Table 1 include coagulase- 
negative staphylococci other than S 
epidermidis: Staphylococcus sapro- 
phyticus, Staphylococcus xyosus, 
Staphylococcus warneri,' Staphylococ- 
cus capitis, and Staphylococcus hae- 
molyticus.' Haemophilus influenzae, S 
pneumoniae, and B catarrhalis were 
not found in the external ear canal. 

As shown in Table 2, 259 (42.4%) 
ears had bacteria in MEEs. Thirteen 
different bacterial species were found; 
the most common ones were S e»ider- 
midis, S aureus, H influenzae, and S 
pneumoniae. Only three H influenzae 
strains cultured from MEE were sero- 
logically type b, while the others were 
nontypable species. No specimen of 
MEE yielded anaerobic bacter a. In 
those positive cultures, most cf the 
bacterial isolates of S epidermidis, S 
aureus, and other species were found 
in paired external ear canals and 
MEEs. Comparing the MIC of those 
isolates, 44 S epidermidis, 17 S aureus, 
and 31 other species were considered 
contaminants because the MIC of 
these organisms from MEE was iden- 
tical to those from the external ear 
canal. When those contaminants were 
excluded, the percentage of positive 
cultures in MEEs was reduced to 
26.3%. Three subtypes of coagulase- 
negative staphylococci other than S 
epidermidis were identified in MEEs: 
S xylosus, S warneri, and S haemoly- 
ticus. Those isolates, except for one 
case of S xylosus, were also found in 
paired external ear canals, and had 
the same MIC. Bacterial recovery 
rates from MEESs were higher accord- 
ing to the following order, purulent, 
serous, and mucoid effusions (Table 
3) Haemophilus influenzae and B 
catarrhalis were not found in purulent 
MEE, and the recovery rates were 
higher in the mucoid MEE group than 
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Table 1.— Bacterial Isolates 
From External Ear Canal* 


Species No. 
Staphylococcus 








epidermidis 100 
Bacillus subtilis 61 
Staphylococcus aureus 52 
Corynebacterium 9 
Acinetobacter 5 





Other species 





09 Ears 
= 34.1% 
13 Ears 


* eae 2 
Positive Culture zm 


in the serous MEE group. Those of S 
aureus, S epidermidis, and S pneumo- 
niae were highest in the purulent 
MEE group. 

The percentage of positive cultures 
from nasopharyngeal samples was 
80.6% (Table 4). Altogether, 14 differ- 
ent bacterial species were found. 
Staphylococcus aureus, S pneumoniae, 
S epidermidis, and H influenzae rep- 
resented the bacterial flora in the 
nasopharynx. The positive culture 
ratio was higher in children than in 
adults, and S pneumoniae and H 
influenzae were more frequently iso- 
lated from children. Coagulase-nega- 
tive staphylococci, other than S epi- 
dermidis, was not found in the naso- 
pharynx. Comparing the bacterial iso- 
lates from MEE with those from the 
nasopharynx, H influenzae, S pneu- 
moniae, and B catarrhalis, all cul- 
tured from MEEs, agreed well with 
the paired isolates from the nasophar- 
ynx in both -lactamase production 
and the MIC of four antibioties (Table 
5) However, S epidermidis from 
MEEs rarely agreed with that from 
the nasopharynx. Staphylococcus aur- 
eus agreed more frequently than S 
epidermidis, although the incidence 
was lower than that of H infiuenzae, S 
pneumoniae, and B catarrhalis. None 
of the middle ear isolates of the other 
species agreed with those found in the 
nasopharynx. 

Calculating the cumulative percent 
of MIC for each bacteria! strain, MIC,, 
and MIC,, were obtained. Both MIC,, 
and MIC,, for S pneumoniae were 
smallest in ampicillin («0.025 ug/mL; 
0.025 ug/mL). In H influenzae, MIC. 
was smallest in ampicillin (0.2 ug/ 
mL); however, MIC» was largest in 
ampicillin (25 ug/mL), and smallest in 
cefaclor (1.56 ug/mL). Thirty percent 
of H influenzae, 50% of B catarrhalis, 
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Found in Both Canal and MEE 
No. of —. — 
Species Organisms in MEE! Same MIC? Different MIC No. (25) ^? 


| 


259 (161)t Ears 
613 Ears 













* Positive Culture = = 42.4 (26.3)t %. MEE indicates middle ear effusion; MIC, minimal 


inhibitory concentration. 
tNumber and percentages of culture-positive MEE excluded contaminants. 


Table 3.—Bacterial Isolates From Middle Ear Effusions and the Type of Effusion 










Mucoid Serous Purulent 
(N = 396) (N = 192) (N = 25) 
Species No. (96) No. (96) No. (96) 


Staphylococcus aureus 19 (19) 13 (24) 5 (46) 


Total No. of Positive Cultures 101 (24) 55 (29) 11 (44) 












Table 4.—Bacterial Isolates From the Nasopharynx of Children and Adults 


Children Adults Total 
Species (N = 335) (N = 123) (N — 458) 


Haemophilus influenzae 36 2 38 
Staphylococcus pyogenes 19 3 22 
Branhamella catarrhalis 


Other species 


Total No. of Positive 
Cultures 







11 2 13 
52 17 69 











276 (82.4%) 93 (75.6%) 369 (80.696) 














Table 5.—Bacterial Agreement Between the Isolates From Middle Ear Effusions (MEE) 
and Those From the Nasopharynx 











Agreed With 
Species MEE Nasopharynx No. (96) 
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and 91% of S aureus cultured from 
MEEs produced jó-lactamase. The 
results observed in the species from 
MEESs were similar to those from the 
nasopharynx. 


COMMENT 


The most common bacterial species 
we found in the MEEs was S epider- 
midis. This result agrees with the 
findings of Senturia et al,' Liu et al, 
and other investigators.^? Bernstein et 
al investigated further differentia- 
tion of coagulase-negative staphylo- 
cocci, and found nine different species 
in MEEs. In this study, although we 
identified coagulase-negative staphy- 
lococci using a method similar to that 
described by Bernstein et al? only 
four different species were isolated 
from MEEs, and all of them, except 
one, were contaminants from the 
external ear canal. Moreover, no spe- 
cies other than S epidermidis was 
cultured from the nasopharynx. 

There are several possible explana- 
tions for the presence of S epidermidis 
in MEEs. One is that the organism is a 
contaminant from the external ear 
canal. Healy and Teele? reported that 
S epidermidis, Diphtheroid, Bacillus, 
and other species were found both in 
MEE and on the surface of the tym- 
panic membrane in 11 of 35 ears of 
patients with OME, although the 
external ear canal was disinfected by 
filling it with 70% alcohol. In our 
study, we attempted sterilization of 
the external ear canal with iodine 
solution and 70% alcohol. However, 
bacterial isolates were found in 30.596 
of the samples from the external ear 
canal even after sterilization. These 
results show sterilization by those 
methods is not always sufficient to 
avoid contamination from the exter- 
nal ear canal. To distinguish those 
contaminants, MIC of four antimicro- 
bial agents was determined for each 
bacterial growth. The results revealed 
that most of the bacterial isolates of S 
epidermidis and S aureus were con- 
taminants, since the MIC of the iso- 
lates from MEEs was completely 
identical with that from the external 
ear canal. However, S epidermidis and 
S aureus accounted for a large major- 
ity of the isolates from MEBs, despite 
excluding those contaminants. Riding 
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et alt cultured MEE specimens after 
sterilization of the external ear canal 
with alcohol, znd found S epidermidis 
in 24% «f pum culture-positive MEEs. 
These findings suggest that S epider- 
midis and S ruveus are not contami- 
nants, but =re actually present in 
MEE. Hewewer, considering those 
organisms as pathogens of OME is 
questionable beeause most of the oth- 
er speces, sich as Bacillus subtilis, 
which are nct thought te cause OME 
were also found only in MEE. 

The causative bacteria of OME are 
though: te ascend from tae nasophar- 
ynx through the eustach.an tube into 
the middle ear. During acute otitis 
media, approximately 75% of the 
cases have tae same bacterial patho- 
gens isclazed from bcth the nasophar- 
ynx ard M#E™ Healy and Teele’ 
found the same bacteria. species of S 
pneumoniae, H influenzae, S epider- 
midis, and £ awreus in paired MEE 
and nasepharyngeal specimens in 
50% of chrorie OME. Bernstein et al" 
reported tha. 20% of coegulase-nega- 
tive staphywocecci in MEEs were 
identical to that found in the naso- 
pharynx. They suggested that coagu- 
lase-negative staphrlocecci are not 
contaminants, although it is not pos- 
sible to deermine whether those 
organisms a-e pathogens or whether 
they are the result of indolent coloni- 
zation. n ths study, the »ercentage of 
bacterial agreement between MEE 
and the nasepharynx was more than 
50% im the isolates of H influenzae 
and S pneumoniae, which are com- 
monly considered pathogens.**° How- 
ever, we fouad no ccagulase-negative 
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staphylococci other than S epidermid- 
is in paired MEE and the nasophar- 
ynx. Compared with MIC, the agree- 
ment of S epidermidis was extremely 
rare, despite the fact that many of the 
strains were found in MEE and the 
nasopharynx. Staphylococcus aureus, 
which was second in frequency in 
MEEs and the most prevalen- orga- 
nism in purulent effusions, was found 
in both MEE and the nasopnarynx 
more frequently than S epidermidis. 
Sipilä et al’ suggested that S azreus is 
present in MEE as a sign of previous 
infection, since it was almost exclu- 
sively found in the earliest specimens 
when patients were grouped according 
to the duration of OME. These find- 
ings suggest that S epidermidis is not 
considered a pathogen of OME; how- 
ever, S aureus may be a causative 
agent in some cases of OME. 

The correlation between nzsopha- 
ryngeal colonization of H influenzae 
and S pneumoniae and the develop- 
ment of OME is still unclear. Frellner 
et al? suggested that children who 
were in day-care centers thzt colo- 
nized S pneumoniae and H inftuenzae 
in the nasopharynx were not at 
increased risk for contracting acute 
otitis media. On the other hand, Long 
et al'* demonstrated that the nzsopha- 
ryngeal colonization of pathogens sig- 
nificantly correlated with tke out- 
come of acute otitis media. Sérensen 
et al^ found an increased nasopharyn- 
geal colonization of pneumoeocci in 
young children suffering from OME, 
and suggested that the presence of 
pneumococci in the nasopharynx con- 
tributes to the occurrence o? tubal 
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dysfunction. We found that H influen- 
zae and S pneumoniae were more 
frequently isolated from the naso- 
pharynx of children than from adults. 
From these findings, it appears that 
H influenzae and S pneumoniae in the 
nasopharynx have an important role 
in the pathogenesis ef OME in chil- 
dren. 

In our study, the incidence of 6- 
lactamase-producing H influenzae 
isolates was higher than that reported 
by Rohn et al.'^ Those strains are 
known to be resistant to ampicillin 
and cefaclor, which are commonly 
used for treating acute otitis media. 
Although, judging from MIC4, A 
influenzae seems to be most suscepti- 
ble to ampicillin, the large value of 
MIC» of ampicillin for H influenzae 
suggests that a number of H influen- 
zae strains are resistant to ampicillin, 
and produce 68-lactamase. 

The results of this study suggest 
that S epidermidis isolated from 
MEEs is not a pathogen of OME, but 
rather it is a contaminant from the 
external ear canal in many instances. 
There is a possibility that S aureus is 
a causative agent in OME, though 
contamination from the external ear 
canal cannot be ruled out. Haemophi- 
lus influenzae, S pneumoniae, and B 
catarrhalis in the nasopharynx, fre- 
quently identical with that in MEEs, 
seem to contribute to the pathogene- 
sis of OME. Moreover, the prevalence 
of antimicrobial-resistant strains of 
H influenzae due to 8-lactamase pro- 
duction should be noted in the 
chronicity and in the treatment of 
OME. 
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Efficacy of a 


New Macrolide (Azithromycin) 


For Acute Otitis Media in the Chinchilla Model 


Kenny H. Chan, MD; J. Douglas Swarts; William J. Doyle, PhD; 
Kunchitthape Tanpowpong, MD; David R. Kardatzke 


ə The efficacy of an investigational 
macrolide, azithromycin, in the treatment 
of acute otitis media consequent to an 
infection by a strain of 5-lactamase- 
producing Haemophilus influenzae, was 
evaluated using the chinchilla animal 
model. The results indicate that the azi- 
thromycin high-dosage (30 mg/kg/d) 
group has a significantly higher rate for 
effusion sterilization and resolution as 
compared with the other treatment 
groups. Unique pharmacokinetic proper- 
ties of this investigational antimicrobial 
were demonstrated. Clinical trials using 
azithromycin for the treatment of upper 
respiratory tract infections, including oti- 
tis media, are warranted. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1266-1269) 
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T rens the premier macro- 
lide, was first isolated in 1952.' 
This antimicrobial agent has re- 
mained widely accepted for the last 35 
years in spite of its limited intrinsic 
antimicrobial activity and the advent 
of other antimicrobial agents. Cur- 
rently, it is available in oral prepara- 
tions such as erythromycin base, 
erythromycin stearate, estolate, or 
ethylsuccinate and in parenteral prep- 
arations such as erythromycin glucep- 
tate, lactobionate, or ethylsuccinate. 
Topical formulations of erythromycin 
base are also marketed. 

Erythromycin has enjoyed great 
popularity in the treatment of upper 
respiratory tract infections including 
otitis media,’ sinusitis,’ and pharyngi- 
tis. A thorough review of erythromy- 
cin pharmacology was recently pub- 
lished,^ and it is prudent for clini- 
cians to understand the pharmacology 
of erythromycin in the context of the 
disease processes commonly encoun- 
tered in their specialties. 

Pertinent to otolaryngology, it 
should be noted that erythromycin is 
effective against most strains of 
gram-positive pathogens of the upper 
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respiratory tract. Erythromycin is 
generally considered bacteriostatic, 
only becoming bactericidal when high 
tissue concentrations are attained. 
Resistance of these pathogens to 
erythromycin has been reported. 
Resistance is believed to be related to 
the frequency of use and is often 
plasmid mediated. Erythromycin has 
fared particularly poorly with respect 
to Haemophilus strains. A combina- 
tion of erythromycin and sulfonamide 
was required to demonstrate a syner- 
gistic bactericidal activity of 60% in 
B8-lactamase-positive and 73% in £- 
lactamase-negative strains of Hae- 
mophilus influenzae.’ 

Erythromycin diffuses readily into 
fluid compartments of most sites and 
attains levels in excess of those neces- 
sary to inhibit most microorganisms. 
Yet a lag time exists between initia- 
tion of therapy and the attainment of 
a steady-state concentration. Krause 
and coworkers* noted that no detect- 
able levels of erythromycin, up to 240 
minutes following a single dose of 12.5 
mg/kg, were found in middle ear (ME) 
effusions from children with chronic 
otitis media with effusion. Sundberg 
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et al’ vere able to measure therapeu- 
tic levels with a mul-idose schedule. A 
similar lag period was noted by Axels- 
son and Brcrson" in measuring drug 
concentrations in sinus fluid in 
patients with acute maxillary sinus- 
itis. 

One ean conclude that there are 
limitations n using currently avail- 
able formulations of erythromycin in 
the treatmeat of some of the common 
upper respiratory tract diseases. 
Since Æ influenzae is one of the most 
common ba-terial pathogens of the 
region, ery-hromycdn, as a single 
agent, is no- appropriate for empiric 
treatment. “he lag period cited above 
has additioral ramidcations. One can 
easily postulate that erythromycin 
penetrates riflamed mucosal surfaces 
slowly. Therefore, a similar lag period 
in clinical respense of 24 to 36 hours 
can be 2xpected. Because of this limit- 
ing intrinsic pharmecokinetic feature, 
a daily mul idosing schedule is man- 
datory to achieve efficacy. 

The thrust in erythromycin re- 
search has been aimed at overcoming 
these defie=ncies >y creating new 
compounds Having superior pharma- 
cokinetie properties and activity 
against H iv fluenzae. Azithromycin, a 
15-memberei ring macrolide pre- 
pared semisynthetieally from eryth- 
romycm, arpears te be such a com- 
pound. It has been shown to possess 
unique in xitro anc im vivo activity 
that would -llow full incorporation of 
H inflvenzee activity into its spec- 
trum." Azi-hromycin has also been 
demonstrated to exhibit novel phar- 
macok:neticfeatures for a single daily 
dosing. 

We studied the eTieacy of azithro- 
mycin for scute otitis media (AOM) 
using a chinchilla model. Middle ear 
disease was induced by inoculating 
the tympame cavity with nontypable 
8-lactamasproducing H influenzae. 
The eficac- of the investigational 
drug was assessed in a comparative 
study against ampicillin, erythromy- 
cin, aud a control group by three 
outcome mesures: mortality, middle 
ear sterilizacion, anc resolution of ME 
effusions. 

MATERIALS AND METHODS 

One funded thirty-six healthy adult 

chinchiilas Chinchilla laniger), each 


weighing an average of 500 g, were used. 
Before entry into the study, all ears were 
determined to be free of effusion by tympa- 
nometric assessment using an electro- 
acoustic bridge (Madsen Impedance 
Bridge, Model ZS77). Throughout the 
study, animal procedures were performed 
under sedation with ketamine hydrochlo- 
ride (20 mg/kg of body weight). The ani- 
mals were randomly divided into five 
groups with each group subdivided into 
two subgroups to facilitate the every- 
other-day examination schedule. 

Before conducting the study, pilot data 
were collected by our laboratories in col- 
laboration with Pfizer Central Research 
(Groton, Conn) to establish the in vitro 
activity of the antimicrobials against the 
strain of H influenzae selected for the 
study. This strain was from a patient with 
AOM. The minimum inhibitory cencentra- 
tion (MIC) and minimum bacterieidal con- 
centration for ampicillin, erythromycin, 
and azithromycin were determined. Azi- 
thromycin was found to have superior in 
vitro activity against a 6-lactamase-pro- 
ducing organism when compared with 


ampicillin and erythromycin. Further- . 


more, ME pharmacokinetics of the investi- 
gational drug were assessed through drug 
level assay of the serum, ME fluid and 
mucosa to determine the optimal range of 
dosages of azithromycin for the study. It 
was concluded that a dosage of 25 mg/kg 
was necessary for both ME tissue and fluid 
to exceed the MIC and the minimum bacte- 
ricidal concentration. 

On day 0, all animals were inoculated 
bilaterally with 0.1 mL of a buffered-saline 
solution containing an average of 450 colo- 
ny-forming units of H influenzae using the 
transbullar approach previously  de- 
scribed." All animals were examined every 
other day following inoculation (day 2, 4, 6, 
8, 10, 12, and 14). Group 1 was composed of 
21 untreated animals and served as a con- 
trol group. Group 2 consisting of 30 ani- 
mals was treated with an antibiotic (ampi- 
cillin, 150 mg/kg of body weight, every 12 
hours) ineffective against the 6-lacta- 
mase-producing H influenzae and served 
as secondary controls. Twenty animals 
formed group 3 and served as an estab- 
lished macrolide antibiotic contrel (eryth- 
romycin lactobionate, 60 mg/kg of body 
weight, every eight hours) against which 
the investigational drug was compared. 
The last two groups received azithromycin 
at different dosages. In group 4, 29 animals 
received azithromycin at 15 mg/kg of body 
weight once a day. In group 5, 30 animals 
received azithromycin at 30 mg/kg of body 
weight once a day. A 12-day eourse of 
antibiotic treatment was started on day 2 
(two days after infection) and eontinued 
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through day 14. The control group (group 
1) received an identical volume of normal 
saline in lieu of the antibiotic. 

Examinations were performed every 
other day, and consisted of three parts: (1) 
bilateral tympanometry, (2) otomicroscopy 
of the right ear, and (3) culture of the left 
middle ear via a transbullar approach. If 
the tympanograms were flat or showed a 
high negative pressure (less than —150 mm 
of water), they were considered abnormal 
and ME space was considered to contain an 
effusion. Otomicroscopic examinations 
were interpreted as abnormal if the tym- 
panic membrane was opaque, inflamed, 
bulging, or if an air-fluid level was present. 
Cultures were interpreted as positive if the 
inoculated organism was recovered. The 
right ME was not cultured until day 14, so 
that the duration of effusion could be 
documented without the confounding 
effects of the culturing process. 


STATISTICAL ANALYSIS 


The experimental drug was compared 
with the other treatment groups using 
multivariate analysis controlling for mul- 
tiple comparisons. Analyses were made by 
treating deceased animals as missing data. 
All reported P values are one-sided. 


RESULTS 


The effectiveness of azithromycin 
for AOM in the chinchilla animal 
model was evaluated in the study 
through three outcome measures: 
mortality, sterilization of effusion, 
and resolution of effusion. 

The mortality rates among the 
treatment groups in ascending order 
were 0% for the azithromycin high- 
dose group, 3.4% for the azithromycin 
low-dose group, 11.1% for the placebo 
group, 16.7% for the ampicillin group, 
and 20.0% for the erythromycin 
group. Using the life table analysis 
(Wilcoxson) method, the P value was 
.06 for the difference observed among 
the groups. 

Effusion sterilization rate in the 
chinchilla model was assessed by two 
methods: left ear cultures, every other 
day, and right ear culture, 14 days 
after infection. The Figure illustrates 
a three-dimensional representation of 
the effusion sterilization rate for both 
measures of the five treatment groups 
during the length of the study. The 
five treatment groups are represented 
on the x-axis. The y-axis corresponds 
to the number of days after infection, 
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Culture-positive rate for five treatment groups during study period is illustrated in a three- 
dimensional format. x-Axis corresponds to five treatment groups: placebo (N = 27), ampicillin 
(N = 20), erythromycin (N = 20), azithromycin low dose (N = 29), and azithromycin high dose 
(N = 30). y-Axis depicts time-specific information for both ears; last row represents right ears 14 
days after infection and remaining rows represent events of left ears. Numbers used in z-axis are 


proportions of culture-positive ears. 


with day 14 consisting of observation 
from the right and left ears. The 
z-axis depicts the percentage of posi- 
tive culture for each treatment group. 
The percentage of culture-negative 
time of the left ear for the azithromy- 
cin high-dose group was significantly 
higher than all other treatment 
groups (P = .01). When the azithro- 
mycin low-dose group was compared 
with the remaining groups, it was 
significantly higher than the placebo 
group (P=.01) and the ampicillin 
group (P= .05) but failed to reach 
significance with respect to the eryth- 
romycin group. 

The most important effusion steril- 
ization end point is the right ear sta- 
tus at 14 days after infection. The 
azithromycin high-dose group had a 
significantly lower positive culture 
rate on day 14 as compared with the 
placebo group (P < .001), erythromy- 
cin group (P = .001), ampicillin group 
(P < .001), and azithromycin low-dose 
group (P = .013). In turn, the azithro- 
mycin low-dose group had a signifi- 
cantly lower positive culture rate than 
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the placebo group (P=.003) and 


erythromycin group (P= .02) but 
failed to reach significance when com- 
pared with the ampicillin group 
(P = .08). 

Effusion resolution was determined 
by otomicroscopy and tympanometry. 
Since the left ears of all animals were 
cultured on an every-other-day sched- 
ule, only the right ear could be used to 
accurately assess the ME status. 
When the ME status was based on 
otomicroscopy findings, no statistical 
difference was found among the 
groups. 

When the right ME status was 
based on tympanometry findings, the 
percentage of effusion-free time of the 
ear for the azithromycin high-dose 
group was significantly higher than 
all treatment groups: placebo, ampi- 
cillin, and erythromycin groups 
(P = .01) and the azithromycin low- 
dose group (P = .05). The azithromy- 
cin low-dose group was significantly 
different from the placebo group 
(P = .01), but not from the ampicillin 
and erythromycin groups. 
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COMMENT 


The chinchilla animal model of 
AOM was first described by Giebink 
and coworkers in 1976." It has been 
used by other investigators to evalu- 
ate various therapeutic modalities 
(eg, pneumococcal vaccine, antimicro- 
bial therapy).'*"* As a forerunner to a 
human clinical trial, this model offers 
distinctive advantages: availability of 
a large number of animals at a rea- 
sonable cost, definable experimental 
parameters such as onset and severity 
of disease, onset and duration of 
treatment, and many factors inherent 
to animal research. 

It was demonstrated through this 
study that the investigational macro- 
lide, azithromycin, possesses certain 
properties far superior to currently 
available macrolides and may be more 
efficacious in the treatment of com- 
mon upper respiratory tract infec- 
tions including otitis media. In the 
pilot work, azithromycin was more 
potent than erythromycin by one tube 
in the MIC and the minimum bacteri- 
cidal concentration assays, which 
could have been within the margin of 
test-to-test variability. The signifi- 
cant difference observed in this study 
cannot be explained by in vitro activi- 
ty of azithromycin alone. 

One of the intrinsic weaknesses of 
current formularies of erythromycin 
is the so-called “lag time" between 
initiation of therapy and reaching 
therapeutic tissue levels. It was not 
the purpose of this study to address 
this question, but some limited infer- 
ences can be drawn. Results from the 
pilot study indicate that within six 
hours of administration of a single 
dose of azithromycin, even a low dose 
of 10 mg/kg, an ME mucosal level 
many times higher than the MIC was 
achieved suggesting the unique tissue 
affinity of this compound. Data from 
the manufacturer on other tissue con- 
centration studies have shown that 
the lag time is significantly reduced 
for azithromycin. 

In this study, the assessment was 
based on treating deceased animals as 
missing data. This is the most conser- 
vative approach. Clinically, it would 
be logical to infer that the deceased 
animals succumbed to the disease and 
could be classified as having ME effu- 
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sions. Wken the data are analyzed in 
this manner, a greater difference 
emerzed favcring both the azithromy- 
Gn Figh- amd low-dose groups. The 
percentage cf effusion-free time for 
the r.ght ear-assessed by tympanome- 
try, vereentage of culture-free time 
for the left ear determined by re- 
peated culture, and the sterilization 
rate of the rght ear based on culture 
on day 14. al suggest a greater effica- 
cy for azithremycin. However, the dif- 
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ference among the treatment groups 
relating to the percentage of effusion- 
free time for the right ear judged by 
otomicroscopy remained statistically 
insignificant. This may be due to the 
more subjective nature of this mea- 
sure. 

The incorporation of Haemophilus 
and specifically a $-lactamase-pro- 
ducing strain into the spectrum of 
susceptibility of the new macrolide, 
azithromycin, has been shown for the 
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chinchilla model. Its suitability for 
treating some of the common upper 
respiratory tract infections, including 
otitis media, in humans should be 
evaluated in future clinical trials. 
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Origin of the Choanal Polyp 


Olof Berg, MD; Christer Carenfelt, MD; Claes Silfverswárd, MD; Aron Sobin, MD 


e To study the origin of the choanal 
polyp, the maxillary sinus was surgically 
explored using a preservative technique. 
An antral cyst or a cystic rudiment, usual- 
ly attached to the inferolateral aspect of 
the sinus wall, was disclosed in 15 
patients with this condition. As a part of 
the choanal polyp, the antral cyst exhib- 
ited a macroarchitecture and microarchi- 
tecture identical to the structure of the 
common intramural cyst of the maxillary 
sinus as studied in nine patients. It is 
concluded that the choanal polyp devel- 
ops from the expanding intramural cyst 
protruding through the maxillary ostium 
and into the nasal cavity. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1270-127 1) 


he close relationship between 

choanal polyps and the maxillary 
sinus was first reported by Killian’ in 
1906 when he traced the polyps from 
the nasopharynx to the region of the 
maxillary sinus ostium but not into 
the sinus cavity. Kubo? maintained 
that the choanal polyps originated 
from the maxillary sinus mucosa, just 
inside of the ostium. Van Alyea? found 
the choanal polyps, in some patients, 
to be attached to the lateral aspect of 
the maxillary sinus with a fibrous or 
polypoid pedicle. How and why this 
pedicle reached the ostium for further 
expansion into a choanal polyp, how- 
ever, was not explained. Mills,’ on the 
other hand, stated that the choanal 
polyps arise from blocked and rup- 
tured acinous mucous glands during 
the healing process of a bacterial 
sinusitis, thus being the extension of a 
mucocele. 

Intramural axillary sinus cysts, 
defined by Lindsay? as nonsecreting 
cysts and histologically described by 
McGregor,’ are a common finding in 
sinus roentgenograms. Millhorn and 
Brown’ reported dome-shaped cysts in 
the maxillary sinuses of 4% of pa- 
tients who had dental roentgeno- 
grams. Grossman and Waltz* found 
8% and Hanna? reported 10% of the 
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healthy adult population had sinus 
cysts of varying sizes. The aim of the 
present study was to examine the 
choanal polyps as well as the intramu- 
ral sinus cysts and to test the hypoth- 
esis that the choanal polyp represents 
the intranasal portion of an expand- 
ing intramural cyst. 


PATIENTS 


Patients with a choanal polyp and 
patients with an intramural cyst were the 
subjects of this study. During a period of 
three years, 15 cases of choanal polyps 
were diagnosed by nasopharyngoscopy. 
Simultaneously nine antral cysts, fulfilling 
the criterion of being intramural cysts,‘ 
were diagnosed by surgical explorative 
antrotomy. Long-standing dull facial pain 
as the only complaint indicated the reason 
for surgical exploration in these latter 
patients. 


METHODS 

A medical history of sinus disorders, 
antral puncture, lavage, or surgery was 
noted as well as anamnestic evidence of 
allergic or vasomotor rhinitis. The nasal 
cavity was thoroughly inspected for nasal 
polyposis or other abnormalities. Serum 
proteins, including IgE levels, were ana- 
lyzed by routine methods (Immunturbi- 
dometri, Cobas Bio, Raritan, NJ). Antroto- 
my was carried out under local anesthesia, 
except in two children, using a flap incision 





according to Goodman.” During surgery, 
effort was made to dissect the sinus muco- 
sa from the bony frontal wall and to sepa- 
rate the mucosa from the cyst wall. Punc- 
ture of the cyst and aspiration of the cyst 
fluid were performed under surgically 
sterile conditions. Partial evacuation of 
the cyst fluid facilitated the identification 
of the point of cyst attachment and the “in 
one-portion” extirpation of cysts and pol- 
yps. The removed materials were then 
fixed in a 38% formaldehyde solution for 
histopathologic examination. The sinus 
mucosa was preserved and endonasal trep- 
anation was never performed. In ten 
patients, the cyst fluids were analyzed 
with respect to proteins listed in Table 1, 
using the same method as for serum. 


RESULTS 
By the preservative technique used 
in surgical antral exploration, it was 
possible to show that the choanal pol- 
yps formed the nasal part of a cystic 


Table 1.—Protein Analysis of Cyst Fluid 
(C) and Serum (S) in Patients With 
Choanal Polyps (CP) and Patients With 
Intramural Cysts (IMC)* 


Protein 
Analyzed 


IgA C/S »1 
IgG C/S »1 
IgM C/S «1 
Albumin C/S «1 
a 4-Antitrypsin 
C/S «1 
C3 and C4 C/S «1 
C3d C/S >1 


* C/S indicates ratio of cyst fluid to serum. 


Fig 1.—Macroscopic appearance of choanal polyps with intranasal portion (A) and intramaxillary 
portion (B). Note strangulation from enlarged sinus ostium (C) and narrow stalk attaching choanal 
polyp to lateral aspect of maxillary wall (D) (hematoxylin-eosin, X 100). 
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structure emerging frem the maxil- 
lary sinus (Fig 1) In 13 of the 15 
patients. t» antral part consisted of a 
thin-valec cyst that totally filled the 
sinus cavity, and in the other two, the 
antra. porion of -he choanal polyp 
was reduced to a pedicle attached to 
the opp»s te wall. These pedicles, as 
well as the complete cysts, contained a 
Straw-colamed fluic that gelled at 
room temperature. 

The ma--oscopic appearance of the 
commor in ramura. cysts, as explored 
surgically i» nine patients, was identi- 
cal to the zntral cysts of the choanal 
polyps. The cyst flaid recovered was 
also capable of gelling within a couple 
of minutes In 13 of 15 patients with 
choanal polyps and in eight of nine 
patients wth intramural cysts, the 
site of attachment was the inferolat- 
eral aspect-of the sinus cavity. 

The kisspathologie picture of the 
nasal part 5f the choanal polyps (Fig 
2) showed a centrzl cyst cavity sur- 
rounded ky monororphic edematous 
stroma in which only a few cells were 
seen. The external surface was cov- 
ered by normal respiratory epitheli- 
um. In same cases, microcysts were 
discoverec within -he cyst wall, but 
glandular structures were never seen. 
No eosinopails were observed, but we 
regularly fund numbers of plasma 
cells. The zntral part of the choanal 
polyps cemonstrated the same histo- 
logic appezrance, but the cyst wall 
was thinmer and less organized. 
Microsecp:eally, it was not possible to 
distinzuis3-any por-ion of the choanal 
polyps from the structures observed 
in the eemmon intramural cysts. 

Cyst iuid aspirated from the cho- 
anal polyps revealed similar distribu- 
tion anc ecncentra-ion of proteins as 


was found in four intramural cysts 
(Table 1). Epidemiologic, anamnestic, 
and surgical data (Table 2) further 
underlined the relationship between 
the choanal polyps and the intramural 
cysts. 


COMMENT 


The intrasinusoidal origin of the 
choanal polyps is well known. Howev- 
er, the antral part of the polyps has 
not been clearly defined, nor has the 
pathogenesis of the choanal polyps 
been clarified. 

In 15 consecutive patients with 
choanal polyps, an antral part of the 
polyps was recognized without excep- 
tion. The polyps continued into the 
maxillary sinus with a thin-walled 
cyst that in most cases completely 
filled the cavity. The identification of 
the cyst was facilitated by careful 
dissection that separated the cyst wall 
from the regular sinus mueosa. The 
pedicles found in two patients con- 
tained cyst fluid of the same character 
as in the cysts and proved to have a 
similar macrostructure. Such pedi- 
cles, previously described," may be 
rudiments of cysts that atrophied 
either spontaneously due to stress 
from a large choanal polyp or after 
puncture and aspiration or lavage. 

The macroarchitecture and mi- 
croarchitecture of the antral part of 
the polyps as well as the protein dis- 
tributions in the cyst fluids were iden- 
tical to the structure and the protein 
distribution in the intramural cysts. 
These cysts, a frequent finding in the 
healthy population, seem to be the 
origin of the choanal polyps. This sug- 
gestion is further supported by the 
epidemiologic and anamnestic data 
presented. The expanding intramural 
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Table 2.—Epidemiologic, Anamnestic, 
and Surgical Data on Patients With 
Choanal Polyps (CP) and Patients With 
Intramural Cysts (IMC) 
















Epidemiological and CP IMC 
Anamnestic Data (n = 15) (n = 9) 


F/M 

















Mean age 27.8 31.3 
No history of sinusitis 13/15 9/9 
No history of allergic 

rhinitis 14/15 9/9 
No history of 

hyperreactive rhinitis 15/15 9/9 
No nasal polyposis 15/15 9/9 
IgE within normal 

ranges 11/12 8/8 






Cyst based laterally 13/15 





cyst, when totally occupying the 
antrum, will emerge through the osti- 
um into the nasal cavity allowing fur- 
ther expansion of the choanal polyp, 
or better termed, the choanal cyst. 
This hypothetical pathogenesis of the 
polyps is in accordance with previous 
findings in a patient having two intra- 
mural cysts, one occupying the ostium 
and presenting itself as a choanal 
polyp, the other causing bony defor- 
mity of the cheek, illustrating the 
considerable expanding forces in- 
volved.'? 
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Insulinlike Growth Factor I 


Immunoreactivity in Nasal Polyps 


Bjórn Petruson, MD, PhD; Hans-Arne Hansson, MD, PhD; Karin Petruson 


e Nasal polyps from 15 patients were 
all found to express increased insulinlike 
growth factor | immunoreactivity. A 
hypothesis for the formation of nasal pol- 
yps is described: macrophages, seen in 
allergic and infectious reactions, produce 
and release growth factors, tentatively 
including insulinlike growth factor l. In 
enclosed paranasal sinuses this results in 
an accumulation of insulinlike growth fac- 
tor | stimulating the growth of both epithe- 
lium and blood vessels in the sinuses. The 
mucosa increasingly bulges out through 
the ostium after having filled out the 
sinusity. Continuing growth stimulation is 
supplied by the inflammatory reaction, 
endothelial cells in the polyp, and acti- 
vated macrophages inside or outside the 
polyp. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1272-1275) 


NS polyps may cause consider- 
able discomfort to humans as 
already reported several thousand 
years ago both in ancient Egypt and in 
India. In male population samples 
between 1% and 4% of the subjects 
were diagnosed as having nasal polyps 
(B.P., R. Rudin, MD, unpublished 
observation, April 1988). The polyps 
are more common in males than in 
females, and can be observed in all age 
groups, being most common between 
20 and 70 years of age.’ 

Many different explanations have 
been proposed for the formation of 
nasal polyps. Woakes? suggested that 
they derived from necrotizing eth- 
moiditis. Eggston and Wolff* believed 
that recurrent infections led to chron- 


ic vascular changes. Tos and Mogen- 
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sen’ proposed that a rupture of the 
epithelium started formation of gran- 
ulation tissue. 

Nasal polyps have been histologi- 
cally classified into three types: the 
edematous and glandular-cystic types 
being in active stages of tissue reac- 
tion and the fibrous type in the heal- 
ing stage.‘ In a recent study,’ we have 
demonstrated a high concentration of 
trophic insulinlike growth factor I 
(IGF-I, somatomedin C) in nasal pol- 
yps and proposed that mucosal 
inflammatory reactions in the para- 
nasal sinuses induced local formation 
of IGF-I. In sinuses with reduced 
drainage, the accumulation of IGF-I 
can exert its growth-stimulating 
effect over long periods of time, even- 
tually resulting in formation of nasal 
polyps. 

The purpose of this study was to 
grade the occurrence of IGF-I in dif- 
ferent structures of nasal polyps and 
to correlate it with mitosis frequen- 


cy. 


PATIENTS AND METHODS 
Patients 


Fifteen patients with nasal polyps were 
examined before surgery under general 
anesthesia. They were chosen at random, 
having a blocked nose on both sides. The 
youngest patient was 10 years old, and the 
oldest was 74 years old; only one patient 
was female (Table 1). 


Clinical Examination 


Eleven patients had recurrent polyposis, 
and four of them were using local steroid 
therapy. The duration of local symptoms, 
like stuffiness and secretion, varied 
between 0.1 and two years. 

A history of allergic rhinitis was present 
in six patients, two were sensitive to ace- 
tylsalieylie acid, and three suffered from 
asthma. 

Biopsy specimens from nasal polyps 
were taken from a posterior surface, avoid- 
ing the most anterior polyps as they are 
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exposed to the "inspired air." In five 
patients biopsy specimens were taken from 
the inferomedial surface of the inferior 
turbinate, about 4 cm from the nasal tip.* 
All biopsy specimens were taken without 
surface anesthesia and were immediately 
immersed in either buffered 4% formalde- 
hyde solution or glutaraldehyde. 


Immunohistochemistry 


The biopsy specimens were fixed in buff- 
ered 4% formaldehyde solution for four 
hours and then rinsed in 7.5% sucrose in 
buffered saline. Sections were prepared 
with the aid of a cryostat microtome and 
processed for immunohistochemistry as 
described.*"' 

The specificity of the IGF-I immunohis- 
tochemical reactions were tested by the 
following procedures: omission of the pri- 
mary or secondary antibodies; use of pre- 
immune antisera instead of specific IGF-I 
antisera; and adsorption of the diluted 
antiserum before incubation, with the 
biopsy sections with IGF-I immobilized, 
either to a gel matrix or to nitrocellulose 
paper. All controls proved negative, in 
agreement with previous results.’ 

Polyclonal antibodies to native human 
IGF-I (K624) and the carboxyterminal 
aminoacids 57 to 70 of human IGF-I (K 
1792) were used. Monoclonal antibodies 
(AD 203) against the M I subunit of ribonu- 
cleotide reductase (RR) were used as indi- 
cators of mitotic activity." Antibodies to 
rabbit and mouse immunoglobulins labeled 
with fluorescein were utilized to visualize 
the primary antibodies (Amersham Inter- 
national, Amersham, England). 

The reactions were graded semiquanti- 
tatively as follows: 0, no fluorescence; sin- 
gle plus sign, few cells; double plus signs, 
moderate number of cells; and triple plus 
signs, many of the cells showed immunore- 
activity. 

The biopsy specimens in glutaraldehyde 
were embedded in epoxy resin. Sections, 1 
um thick, were prepared (LKB Ultratome 
V) and stained with methylene blue and 
azure II. The specimens were evaluated by 
light microscopy with special attention to 
the number of goblet cells, blood vessels, 
and inflammatory cells."? 
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RESULTS 
Insulirlike Growth Factor | 


All pdy expressed IGF-I immu- 
noreaetivity in the apical parts of the 
epithelium ind 11 of 15 additionally in 
the basal cells (Table 2 and Figs 1 
and 2, lest and center). In the endothe- 
lium of M p5ly»s, IGF-I immunoreac- 
tivity was demonstrable. Proliferat- 
ing blood vessels shewed IGF-I immu- 
noreactivity in their wall cells in nine 
polyps: 

In the biopsy; specimens from the 
nasal mucosa of the patients, IGF-I 


43 49 50 
M M M 


65 10 
M M 
Duration of 
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number of 


operations 


Duration of local 
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M 
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33 34 74 


M 


M M 


10 
M 


21 


31 
M 


Table 1.—Presentation of the Patients * 


44 


F 


allergy 
History of 
asthma 
Therapy with 
local steroids + 


immunoreactiv-ty was usually only 
seen in £ few basal cells; however, in 
three pacierts a few apical cells were 
also stained Table t and Fig 2, right). 
Endothelial cells were IGF-I immuno- 





*Plus signs indicate history of allergy or asthma; minus signs, no history of allergy or asthma: and S, 
sensitive to salicylic acid. 





IGF-I immunoreactivity 
in the eg:thesum 



















Basa: celis +++ +++ 0 0 +++ 0 (0) + + +++ + + +++ + ++ 
Apical cess +++ + ++ +++ +++ +++ ++ —++ ++ +++ + ++ + + + 
IGF-I immunoreactivty 
in blood vesseis 
Endothelicm ++ [e 0 +++ ++ (e + +++ ++ ++ + + ++ O ++ 
Vesse wel celis 0 o 0 +++ + 0 0 +++ ++ +++ +++ ++ O T ++ 
RF immuncreaativity. in 
the epithelium 
Basa! cell + 0 + 0 0 ++ + + ++ +++ ++ ++ + + 0 
Apica cels 0 +++ o 0 0 [e] 0 2 ++ ++ 0 0 Oo + 
Light microscopy 
Goblet cells n — + ++ +++ n n +++ n n n + +++ — n 
Capillaries t n n n t n a TT n ++ + n n n 
Arteriole- n n + n + n n a n n ++ n n n 
————— M ———————————————uuo | 
infammatory cells n n n n ++ + ++ - + n n + ++ + n 





* IGF-I indicates insulinlike growth factor I; RR, ribonucleotide reductase; O, no immunoreactivity plus signs, few cells; double plus signs, moderate number of cells; 
triple plusesicns, aan»-cells show immunoreactivity. Light microscopy: n, normal number; minus siges, decreased number; plus signs, slightly increased number; double 
plus signs, modesateiv increased number; triple plus signs, severely increased number of cells. 


Fig 1.—Left, Polyp from patient 1. Insulinlike growth factor | (IGF-I) immunoreactivity is seen in most basal epithelial cells, and 
in seme apical cells; blood vessels (V) are nonreactive (all arrows point to basement membrane) (X230). Center, Polyp from 
patient 4. IGF | is observed in many apical cells, but not in basal epithelial cells. In endothelial cells, as well as in vessel wall 
zell-, IGF-I immunoreactivity is noted (X270). Right, Polyp from patient 7. GF-l is not seen in basal epithelial cells, but in 
moeerate number of apical cells, as well as in some endothelial cells (X270). 
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Fig 2.—Left, Polyp from patient 10. Insulinlike growth factor | (IGF-I) is observed in many basal and apical epithelial cells and 
in capillaries and larger blood vessels (X 150). Center, Patient 13. IGF-I is seen in polyp in many basal epithelial cells, in a 
moderate number of apical epithelial cells, and in moderate number of endothelial cells (X230). Right, Patient 13. IGF-I is 
seen in nasal mucosa in moderate number of basal cells, and in some apical cells in the epithelium, while no reactivity is 
noted in capillaries or larger blood vessels (X270). 


Table 3.—Immunoreactivity and Light Microscopy Findings 
in Nasal Polyps and Nasal Mucosa” 


IGF-I 
immunoreactivity in 
the epithelium 

Basal cells 
Apical cells 

IGF-I 
immunoreactivity in 
blood vessels 

Endothelium 
Vessel wall cells 

RR immunoreactivity 

in the epithelium 
Basal cells 


Apical cells 


Light microscopy 
Goblet cells 


Capillaries 
Arterioles 
Inflammatory cells 


Patient No. 





*For explanation of symbols see footnote of Table 2. P indicates polyp; N, nasal mucosa. 


reactive in four of five biopsy speci- 
mens, as were vascular wall cells. 


RR 


Ribonucleotide reductase immuno- 
reactivity reflecting DNA synthesis 
was seen in the epithelium of 12 pol- 
yps, usually in basal cells, but in four 
it could also be observed extending 
even to apical parts (Fig 3). In all the 
nasal biopsy specimens, mitotic activ- 
ity could be found in the basal, but not 
in the apical, cells. 


Histopathologic Observations 


The number of goblet cells was 
increased in five polyps, in two none 
was found and in the rest the number 
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appeared the same as in normal nasal 
mucosa. In five polyps an increased 
number of capillaries was noted, and 
in three an increased number of 
larger blood vessels (arterioles). An 
increased number of inflammatory 
cells was observed in eight polyps. 

In two of the nasal biopsy speci- 
mens, there was an increased number 
of goblet cells, three showed increased 
numbers of capillaries, and one 
showed a slightly increased number of 
inflammatory cells. 


COMMENT 


Chronic infections and allergies 
have both been regarded as probable 
causes in the formation of nasal pol- 
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Fig 3.—Polyp from patient 10. Many basal 
cells and some apical cells in epithelium show 


ribonucleotide reductase immunoreactivity 
indicating DNA synthesis; ie, cell multiplication 
(X310). 


yps. Previously, however, it has not 
been possible to explain what initiates 
the growth of polyps. In a recent 
article,’ we presented findings of high 
local concentration of a trophic 
growth peptide, IGF-I, in the epitheli- 
al and vascular cells, as well as in 
activated macrophages and in nasal 
polyps. If these cells are enclosed in 
the mucosa of blocked inflamed para- 
nasal (ethmoidal) sinuses, there may 
be an excessive increase in the concen- 
tration of IGF-I, resulting in abnor- 
mal proliferation and, eventually, in 
formation of nasal polyps. 

In this study, another 15 patients 
with nasal polyps have been investi- 
gated more systematically with 
regard to history, localization of the 
growth factor (IGF-I), and mitotic 
activity (RR). It was not possible to 
distinguish any difference in polyps 
from patients with or without allergy 
or asthma. Those with recurrent nasal 
polyposis were equal to those who had 
polyps for the first time. The duration 
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of local symptoms »efore surgery, like 
stuffiness end secretion, obviously did 
not influerme the eccurrence of IGF-I 
or RR. 

It is diffeult to estimate the rate of 
growth in nasal polyps. Many patients 
have, however, ebserved that the 
growth acelerates when they get 
infections. It is therefore probable 
that the rate of growth is dynamic, 
periods with increased growth are fol- 
lowed by periods with no growth at 
all, or possibly even shrinkage of the 
polyps. Ths assumption is supported 
by the observations in this study. The 
basal cells in zhe polyps, from which 
the epithdia! cells are developed, 
showed a variable mitotic activity 
ranging frem almost every cell to no 
cells at all, as reflected by RR. 

There wes r» statistical correlation 
between the mitotic activity in the 
basal cells and the oecurrence of the 
growth factor. Im eight patients, 
increased mitosis and growth could be 
shown simrltaneously, but in the oth- 
er seven th. s was not possible. It thus 
seems that diferert stimulating fac- 
tors are involved in regulating epithe- 
lial mitesis and growth of nasal pol- 
yps. The mr totic activity in the nasal 
mucosa usvall- was higher than in the 
nasal polyps and, eoncomitantly, the 
activity of he growth factor was low- 
er. This probably means that an 
increased activity cf growth factor is 
more impertant for formation of 
nasal polyps than an increased mitot- 
ic activity. 

This ebservation points to a new 
hypothesis “or formation of nasal pol- 
yps. In a nasa! mueosa the epithelial 
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cells are desquamated after some 
weeks. During an infection this rate 
increases? and sometimes large areas 
lacking epithelial cells may be seen. In 
the hidden nasal polyps we examined, 
it was rare to find areas without 
epithelial cells, or areas with cell 
destruction. If the lifetime of an epi- 
thelial cell on a nasal polyp is longer 
than in the nasal mucosa at the same 
time as the growth rate is increased, 
this would lead to an increasing num- 
ber of epithelial cells on an increas- 
ingly bulging basal membrane. 

In most of the nasal polyps it was 
possible to observe IGF-I immunore- 
activity in endothelial cells and in 
vessel wall cells. A continuously grow- 
ing nasal polyp needs an increasing 
blood supply. Thus, there is a need for 
the formation of new blood vessels if 
the polyp is to survive, or is it the 
other way around? It might be that 
the macrophages start the formation 
of new blood vessels and that the 
growth of epithelial cells is a second- 
ary phenomenon. 

This assumption can be supported 
by Polverini et al'* who injected acti- 
vated macrophages into the anterior 
eye chamber and found that a lot of 
new blood vessels were formed. In the 
nasal mucosa of frequently infected 
children, an increased number of 
blood vessels was sometimes ob- 
served.^ When the nasal mucosa of 
rabbits was treated with a free radi- 
cal, an increasing number of blood 
vessels were noted." 

In summary, the following hypothe- 
sis for the formation of nasal polyps is 
presented: when macrophages, seen 
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both in allergic and in infectious reac- 
tions, are enclosed in the paranasal 
sinuses, they release growth factors 
that, due to reduced drainage, are 
accumulated in the mucosa and stimu- 
late the growth of both epithelium 
and blood vessels in the sinuses. When 
there is no more space in the sinuses 
the mucosa starts to bulge out 
through the ostium of the sinuses. 
After this phase of the formation, it is 
possible that the stimulus to epitheli- 
al growth comes both from the inside 
via the blood vessels, starting in the 
sinuses, and from a release of the 
endothelial cells in capillaries, as well 
as from the outside via the activated 
macrophages, which is possible to 
observe in light-microscopic examina- 
tion on, and in, the epithelium sur- 
face. This would explain why there is 
no IGF-I immunoreactivity in the 
basal cells, but only in apical cells in 
some nasal polyps. 

It is known that steroids inhibit the 
activity of IGF-I'* and that treatment 
with local steroids slows down the 
growth of nasal polyps." In this study, 
four patients were treated with topi- 
cal steroids, and it was possible to 
identify IGF-I in nasal polyps in all of 
the patients. This might be explained 
by the location where the biopsy spec- 
imens were obtained (blocked noses 
away from the anterior surface that 
was probably not reachable by the 
steroid spray). To evaluate the effect 
of local steroid therapy on IGF-I, fol- 
low-up experiments are needed. 
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Measurement of Interstitial Tissue 


Compliance in Skin Flaps 


Rick M. Odland, MD, James I. Cohen, MD, PhD 


e investigators speculate about the 
role of tissue pressure in skin flap necro- 
sis as increased tissue pressure has been 
demonstrated to stop capillary blood flow 
in other conditions, both clinically and 
experimentally. Unfortunately, interstitial 
tissue pressure is difficult to measure by 
conventional methods. This article de- 
scribes a new practical technique that 
measures interstitial tissue compliance as 
a correlate of interstitial tissue pressure. 
The instrument and method are described 
in detail. Tissue compliance was mea- 
sured in normal dorsal skin and in modi- 
fied McFarlane's skin flap in Sprague- 
Dawley rats. The skin flaps were mea- 
sured at three sites (proximal, middle, and 
distal) at 2, 12, and 18 hours of age. The 
mean difference between the normal skin 
and all skin flaps was statistically signifi- 
cant. Within the skin flaps, there was a 
trend toward increased pressure with 
increasing age of the flap and distance 
from the flap base. These trends are 
statistically significant by the analysis of 
variance test. The data from this study 
support the validity of the technique and 
the hypothesis that increased interstitial 
tissue pressure is present in skin flaps. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1276-1279) 
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hy do skin flaps fail? Sir Harold 

Gilles, the father of modern 
plastic surgery, thought that edema 
was the cause of skin graft necrosis.' 
However, the technology to measure 
interstitial tissue pressures had not 
been developed at that time. Even 
today, 70 years after Gilles’ observa- 
tion, measurement of tissue pressure 
in normal skin remains a demanding 
laboratory technique, and intersti- 
tial tissue pressure in skin flaps has 
never been studied. Nonetheless, 
investigators continue to speculate 
about the role of tissue pressure in 
skin flap necrosis® as increased tissue 
pressure has been clearly demon- 
strated to stop capillary blood flow in 
other conditions both clinically (cere- 
bral edema,’ anterior compartment 
syndrome,’ and acute tubular necro- 
sis) and experimentally (rat mus- 
cle!!). 

This article describes a new practi- 
cal technique that measures intersti- 
tial tissue compliance as a correlate of 
interstitial tissue pressure. This tech- 
nique shows promise for the experi- 
mental study of skin flap pathophysi- 
ology, and may have future applica- 
tion as a monitor of skin flap viability. 
Our methods and preliminary results 
are presented and described. 


MATERIALS AND METHODS 
Experimental Model 
Sprague-Dawley rats weighing 300 to 
400 g were used for all experiments. Anes- 
thesia was induced using intraperitoneal 
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sodium pentobarbital (35 mg/kg). The dor- 
sal hair was then removed with electric 
hair clippers. The rat was placed prone on 
a heating pad and a rectal temperature 
probe was placed. A 9 X 2-cm modified 
McFarlane's skin flap," based caudally at 
the iliac crest was then marked out with 
methylene blue on both sides of midline, 
covering a 9X4-cm area (Fig 1). Each 
flap was divided into thirds (proximal, 
middle, and distal) and the center of each 
third marked. In this way approximately 
the same sites in each animal were used 
for measurement of tissue compliance 
regardless of whether or not the flaps 
were subsequently raised on that side. 

A schematic of the instrumentation is 
shown in Fig 2. It consists of a microliter 
syringe in a specially designed carriage (A) 
that allows serial injections of 0.1 4L of 
saline. The injection is automated and 
powered by regulated air pressure from 
the wall air supply. A 27-gauge needle with 
a depth guide is connected to the instru- 
ment by arterial-line pressure tubing (B). 
In addition, a standard hospital strain- 
gauge pressure transducer (C) is connected 
in line via a “T” fitting. A saline reservoir 
and an infusion pump (D) operating at 4 
uL/s are connected via a three-way stop- 
clock and this is used to prevent air from 
backflowing into the needle while the nee- 
dle is exposed to air and during insertion 
into the tissues. The pressure tracing is 
recorded on a Gould-Brush chart recorder 
(E) that runs at 50 mm/s. 


Calibration 


Since the system compliance varies 
slightly over time depending on factors 
such as ambient temperature and minute 
air bubbles in the saline, the compliance is 
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checked hefc-e measuring each rat. First, 
the Geuld-3-ush chart recorder is cali- 
brated to a standardized water column and 
the tubing cfthe instrament is inspected to 
be sure tha: there are n» bubbles present. 
Then standardized tests of maximal and 
minimal compliance are performed. The 
needle tip i first inserted into a hard 
rubber loef (maximum stiffness), and 
microinjeet.cn performed, thereby creat- 
ing a pressure curve. The height of the 
curve is dived by the amount injected to 
determine e system eompliance value. 
Finally, the »pen needle is held freely in 
the air (r:imimum stiffness) and an injec- 
tion perfarrzed. This gemerates a pressure 
spike that h.s a relatively high pressure 
but falis Dael to baseline within .05 s (Fig 
3). 


In Vivo Procedure 


The skim serfaee is prepared by placing 
the needle on the skin and expelling a 
small ameun~ of saline. This wets the skin 
surface amd creates a small pool of saline 
to further prevent air f-om entering the 
needle durire insertion. The needle is then 
inserted inte :he dermis. The needle site is 
then imspected with the operating micro- 
scope to ersure that tae needle is not 
bunching or stretching the skin surface 
and is at the correct depth. The pressure 
recording is observed tc ensure that the 
tracing comes to equilibr-um, which usual- 
ly occurs ir a few secoads. Once equili- 
brium has been obtained, 0.1 uL of nor- 
mal saline is injectec znd the pressure 
rise amd ^a] are recorded on the strip 
chart paper. Pen injections are done serial- 
ly for each Beedle site over a period of 
about 39 = 


Data Management 


A represeatative pressure curve is 
shown in Fiz 4, The rise in pressure was 
divided bythe amount njected to calculate 
the bulk modalus of elassicity. 


Height of 


Change ir the Pressure 
Bulk Madulas Pressure " Curve 


of Elastiei- = 


-— 


Change ir ji Injected 
Volume Volume 


The bulk modulus of elasticity is a direct 
correlate (inw=rse) of compliance and was 
used in these »xperiment: in place of com- 
pliance for ease of data management. 

To fully irwestigate the potential infor- 
mation yielc=j by the pressure curve, it 
was measurer at three points: Pressure 1, 
the maximum height; Pressure 2, 0.05 s 
after the maxamum height; and Pressure 3, 
0.15 s after the maximum height, and the 
compliance ceculated at each point. These 
raw data were then standardized according 
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Fig 1.— Sites of tissue compliance measurement in normal skin and, on right or left side, sites of 
measurement in skin flaps. 


Fig 2.— Schematic representation of instrumentation: A, microinjector; B, needle with depth 
control guide in inset; C, pressure transducer; D, infusion pump; and E, chart recorder. 


Open Needle in Air Needle in Hard Rubber Block 


Fig 3.—Instrument system compliance curves for calibration. Left, Open needle for minimum 
stiffness; right, occluded needle for maximum stiffness. 


Fig 4.— Representative pressure (P) curve showing pressure rise and fall. Curve is measured at 
maximal height (P 1), at 0.05 s later (P2), and 0.15 s later (P3). 
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to the system compliance obtained during 
calibration by the following formula: 


Tissue Bulk Modulus 


f Elasticit Standardized 
BRS S rsen: MRIEL TR Compliance 
System Bulk Modulus Coefficient 


of Elasticity 


Rarely, values at the upper extreme are 
indistinguishable from those tracings 
obtained during measurement of system 
compliance with the needle occluded. On 
occasion, the needle has in fact been found 
to be occluded with proteinaceous materi- 
al. Therefore, if the curve does not decay, 
the data are rejected. At the other 
extreme, occasional tracings are similar to 
the pressure curve produced by holding the 
open needle freely in the air. This occurs 
when air inadvertently enters the needle 
before insertion. These values are also 
rejected. In addition, the data are elimi- 
nated if there is evidence of bleeding at the 
needle site. Statistical analysis was done 
after the standardized data have been 
entered into a computerized spreadsheet. 
It was then analyzed with a statistical 
package, using the Student's t test and the 
analysis of variance test. 


Experimental Design 


The experiment was designed to address 
three questions: (1) Is the tissue compli- 
ance coefficient constant at varying sites 
of the rat dorsal skin? (2) Does the tissue 
compliance coefficient change in skin 
flaps? (3) If the tissue compliance coeffi- 
cient does change in skin flaps, does this 
change correlate with respect to location 
on or age of the flap? 

To answer these questions, tissue compli- 
ance was measured in normal dorsal skin at 
the six previously described sites, and then 
the skin flap on the right or left side of 
midline was raised. The skin flap was then 
measured at the three corresponding sites 
on the flap at 2, 12, and 18 hours of age. A 
total of 13 rats were used. 


RESULTS 


The tissue compliance coefficient of 
normal skin as measured by this 
method is shown in Table 1. The n 
represents the number of needle sites. 
This was homogeneous throughout all 
six sites, with no significant differ- 
ence between right and left or proxi- 
mal, middle, and distal. 

The value for the tissue compliance 
coeffieient in all skin flaps is also 
shown in Table 1. The mean difference 
between the normal skin and all skin 
flap was statistically significant at 
the P <.05 level for Pressure 1 and 


Pressure Normal Skin (n = 34) 


2 23.2 + 15.3 
3 VT t 143 





* Values given are coefficient + SD. 


Table 1.— Tissue Compliance Coefficient in Normal Skin and Skin Flaps* 


1 46.5 + 5.8 48.7 + 5.2 P< .05 





Teor TW "m > , =F Ora = 
- P" . " f i 










Skin Flaps (n = 75) Significance 


P< .05 
None 


28.5 + 12.4 
20.8 + 13.4 





Table 2.—Tissue Compliance Coefficient in Skin Flaps by Age* 


Pressure 2h 
1 49.3 + 5.9 
26.0 + 13.5 
17.5 + 12:6 





* Values given are coefficient + SD. 


12h 18h 
48.9 + 3.9 48.3 + 5.5 
31.6 + 9.3 28.3 + 13.0 
23.8 + 12.3 21.1 2.184 


Table 3.— Tissue Compliance Coefficient in Skin Flaps by Location * 


Pressure Proximal 


47.5 + 6.5 





* Values given are coefficient + SD. 


Pressure 2. Within the skin flaps, 
there was a trend toward increased 
pressure with increasing age of the 
flap and distance from the flap base. 
These values are shown in Tables 2 
and 3. These trends are, for Pressure 1 
and Pressure 2, statistically signifi- 
cant by the two-way analysis of vari- 
ance test when analyzed by age and 
location. 


COMMENT 


Direct measurement of interstitial 
tissue pressure by conventional tech- 
nology is difficult.?*"*"> Several differ- 
ent methods have been used and none 
are accepted as standard. In a review 
as late as 1981, it was still controver- 
sial whether normal absolute intersti- 
tial pressure was even positive or neg- 
ative.2 Understandably, there are no 
accepted normal values for absolute 
tissue pressures. Similarly, tech- 
niques for tissue compliance measure- 
ment that have been previously 
reported*^ are cumbersome in that 
they are generated by static methods. 
These involve determining the 
changes in tissue pressure by the 
above conventional techniques after 
dehydration or overhydration, and 
then determining the changes in tis- 
sue volume by drying the tissue for 
the percent water content. By con- 
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Distal 
49.3 + 4.3 
30.4 + 11.8 
23.1 + 13.5 


Middle 
49.1 + 4.8 
32.3 + 10.4 
23.7 + 12.5 


trast, the dynamic tissue compliance 
measurement described here has the 
advantages that it can be done in 
seconds, is simple, and minimally 
invasive. 

The homogeneity of the data from 
normal skin in this study supports the 
validity of the technique. The differ- 
ence in the tissue compliance coeffi- 
cient between normal skin and skin 
flaps is statistically significant at the 
P <.05 level for both the first and 
second recorded values (Pressure 1, 
Pressure 2) from the tracing. Unfortu- 
nately, even though Pressure 2 shows 
greater proportional change, it also 
shows larger variation that decreases 
the statistical significance. A larger 
number of samplings is needed to 
determine the significance of these 
findings. 

Within the skin flaps, there is 
greater variability of the values. How- 
ever, there seems to be a trend for 
increased pressure with increased age 
and distance from the flap base. This 
is especially true in considering the 
height of Pressure 2. More data are 
needed to determine whether this is a 
true finding. 

The pressure curve that has been 
produced by this technique probably 
reflects several components. It is 
admittedly simplistic to say this value 
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is a refieetion only of tissue compli- 
ance. T3e-shape of the pressure curve 
is determined by the characteristics of 
the instrument as well as the tissues. 
The mstrument exhibits compliance 
of the tubing, transducer, and injec- 
tor, as weil as resistance to flow with- 
in the tubing. The objective in further 
developing the technique is to stan- 
dardize the instrument components 
so that the tissue factors could be 
studied. 

In the tissues, the pressure curve 
reflects campliance of the tissues and 
the resistance of the tissues to flow of 
the injected saline away from the 
needle. However, the relative contri- 
butions of tissue pressure and tissue 
resistance in shaping the pressure 
curve are not known. The early por- 
tion of the curve probably reflects 
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tissue pressure, and the latter reflects 
local tissue resistance to outflow. 
Both are potentially important in skin 
flap physiology, and are probably cor- 
relates of increased interstitial pres- 
sure. There is probably more informa- 
tion contained within the eurve, and 
in the future it will be carefully ana- 
lyzed with computer-aided data acqui- 
sition and analysis. 

The data generated in this study 
support the hypothesis that increased 
interstitial tissue pressure is present 
in skin flaps. This is not surprising 
considering that other investigators 
have shown that ischemia and inflam- 
mation increase tissue pressures,”">"° 
and both are present in skin flaps.''? 
Increased interstitial pressure could 
cause a decrease in nutrient delivery 
to the cells by extrinsic compression 
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of the thin-walled capillaries, which 
will cause a loss of flow. Hence, in- 
creased interstitial pressure may be a 
causative factor in tissue necrosis. 

In the future, we hope to further 
define the meaning of the tissue com- 
pliance variable measured with this 
technique. We will investigate wheth- 
er the curve is a reflection of tissue 
pressure or tissue resistance, and ulti- 
mately correlate this with tissue via- 
bility. It may be possible to provide 
early identification of skin flap areas 
that are at risk for necrosis, with the 
eventual goal of preventing tissue 
necrosis or developing effective flap 
salvage techniques. 
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work on this project. 
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Wound Tension in Rhytidectomy 


A Preliminary Report 


MAJ Lawrence P. A. Burgess, MC, USA; Pauline Lau, MD; Michael Glenn, MD; Richard L. Goode, MD 


e in superficial musculoaponeurotic 
system (SMAs) suspension procedures in 
rhytidectomy, skin closing tension seems 
to be lower at the main anchor points than 
with non-SMAS procedures. To evaluate 
this clinical impression, a preliminary 
investigation into the effect of SMAS sus- 
pension on wound closing tension was 
undertaken. Intraoperatively, skin closing 
tension was compared with and without 
SMAS plication sutures at the two key 
anterior and posterior skin anchor points. 
Results confirmed decreased tension with 
SMAS plication. Anteriorly in the temporal 
part of the scalp, a significant difference 
of 87 g was demonstrated. Posteriorly in 
the occipital hairline, a significant differ- 
ence of 96 g was demonstrated. Individu- 
al differences in tension were more pro- 
nounced in patients with prominent SMAS 
laxity than in those patients with mild 
laxity. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1280-1287) 
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ound closing tension in rhyti- 

dectomy is an important con- 
cept. Excess tension on the suture line 
at the main anchor points may lead to 
widened or hypertrophic scars and 
alopecia. However, an avoidance of 
excess tension is balanced with the 
desire for maximal rotation and 
advancement of skin flaps to enhance 
long-term clinical results. 

With the advent of procedures that 
suspend the superficial musculoapon- 
eurotic system (SMAS), some of the 
dynamics of rhytidectomy appear to 
have changed. One clinical impression 
is that wound tension at the main 
anchor points is decreased over that 
in the classic non-SMAS procedure. 
This SMAS effect appears to be prom- 
inent in some patients but not in 
others. Some believe that this 
decrease in tension also translates 
into a decrease in the incidence of 
adverse scarring results. The question 
has also arisen whether SMAS sus- 
pension improves long-term clinical 
results over those of the classic non- 
SMAS procedure. 

The following study was undertak- 
en as a preliminary investigation into 
the effect of SMAS suspension on the 
dynamies of rhytidectomy, to help 
define the problem and provide the 
basic framework for future research. 
This study attempted only to evaluate 
whether the clinical impression of 
decreased tension with SMAS suspen- 
sion is valid. As an intraoperative 
study, its goal was to quantify objec- 
tively the difference in closing tension 
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between techniques for the same 
amount of skin undermining and exci- 
sion in each patient. It also attempted 
to evaluate why this effect is promi- 
nent in some patients and not in oth- 
ers. The use of strain gauges as a 
clinical adjunet and in rhytidectomy 
research was also demonstrated. 

This study did not evaluate the 
broader questions of long-term clini- 
cal results and adverse scarring re- 
sults between SMAS and non-SMAS 
procedures. Due to ethical considera- 
tions, the study was designed as an 
intraoperative study. Closure pro- 
ceeded with SMAS suspension in all 
cases, which has been our usual prac- 
tice. Therefore, neither was it our 
intent nor was it possible to evaluate 
these other questions with this study. 
These issues will be reviewed later, 
with considerations for future re- 
search outlined. 


HISTORICAL OBSERVATIONS 


Suspension of the SMAS may be 
approached with two methods. As 
described by Webster et al,' imbrica- 
tion refers to procedures that under- 
mine, incise, and resect the SMAS. 
The SMAS flap is then suspended, 
overlapping the deeper fascia. Plica- 
tion refers to placing sutures through 
the SMAS, and the SMAS is folded on 
itself as it is suspended. Plication of 
the SMAS was compared with imbri- 
cation intraoperatively on five fresh 
cadavers and 15 patients. Differences 
in movement of marked points on the 
skin in the labial commissures, bucco- 
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labial grooves, submental areas, and 
cervicomertal regions were compared. 
Results demonstrated no difference 
between SMAS plicatien and imbrica- 
ton in outwardly measurable skin 
movement cf these anatomic regions, 
indicating sat intraoperative correc- 
tion of anatemic stractures was iden- 
tical between techniques. 

Skoog? was the first to describe 
SMAS imb--ation, and he noted min- 
imal skin saure line tension as it was 
redistributed to the deeper layers. He 
believed -hat healing proceeded 
uneventful y with s reduced risk of 
compromised flap cireulation and 
hypertrop»hi- scarring. Several au- 
thors have ziso noted this decrease in 
suture line <ension on the skin with 
ether SM XS imbrication or plica- 
tion, ^" anc :his has been the general 
clinieal imp»ession. 

As Webster et af observed about 
draping the skin flaps, with SMAS 
Suspension the skin flap exhibits “re- 
laxed drapmg” as it remains draped 
over the opposing skin edge without 
tension. Tams differs from “tensed 
draping’ im non-SMAS procedures, 
where the s<in flap is actively pulled 
over the cpposing weund edge and 
draping must be maintaimed with con- 
stant tensien. It does appear that this 
SMAS effer is prominent in some 
patients anc not in ethers. 


PATIENTS AND METHODS 


Six patierts undergoing rhytidectomy 
were enrolled into the study to obtain skin 
tension measurements from December 
1985 througF April 1985. Preoperative and 
pestoperative photographs (feur to six 
months) were obtainec in the usual fron- 
tal, lateral, ari base views. The left lateral 
views are stwn in Figs 1 through 6. 
Irfermed eomsent was ebtained for the 20- 
tc 30-minute increase im operative time 
necessary to cbtain measurements. 

Surgery wa. performed with the patient 
under local amesthesia four cases) or gen- 
era! anesthesia (two csses). Ancillary cos- 
metic procedures of blepharoplasty, brow- 
plasty, genio»-asty, and submental liposuc- 
tion were alse performed when indicated. 
Measurement: and operations were per- 
formed by -wọ surgeons (L.P.A.B. and 
P.L.). 

The same ension gauge was used to 
make all mecsurements, with a range of 60 
to 500 g in 20-g increments (Haldex of 
Sweden; Jomard Industries Corp, Tucka- 
hoe, NY). Wewhts were used to calibrate 





Fig 1.—Patient 1, before (left) and after (right) surgery. 





EN 
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Fig 2.—Patient 2, before (left) and after (right) surgery. 


the scale throughout its range to within 10 
g. A second hand on the gauge recorded the 
highest reading for each measurement. If 
the closing tension exceeded 500 g, other 
calibrated gauges were available for use. 
The study was performed with the fol- 
lowing sequence: (1) skin flap evaluation, 
(2) placement of temporary SMAS plica- 
tion sutures, (3) draping of skin flaps with 
skin excision, (4) measurement of skin 
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closing tension with plication sutures, (5) 
removal of plication sutures, and (6) 
remeasurement of skin closing tension, 
without plication sutures. As this was an 
intraoperative study and all data had been 
collected, closure was then accomplished 
with the method routinely used by the 
surgeon. We favored replacement of plica- 
tion sutures. 

Following standard skin incisions, skin 
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flaps were evaluated to an intermediate 
extent to approximately the same amount 
in all patients (Fig 7). This was approxi- 
mately 3 em anterior to the angle of the 
mandible, or at a point midway between 
the tragus and buccolabial groove. This 
degree of undermining was used because it 
was the amount we usually used when 
placing plication sutures. 

Plieation was used as the method to 
suspend the SMAS, based on previous data 
showing no difference between imbrication 
and plication in intraoperative correction 
of overlying skin regions.' Plication has 
also been our preference in clinical prac- 
tice. Six to eight temporary plication 
sutures of 3-0 silk were placed in the usual 
fashion with the use of interrupted buried 
horizontal mattress sutures (Fig 7). In the 
preauricular area, they reached to the 
SMAS as far as it was undermined over the 
mandible with the anchor points in the 
preauricular fascia. In the infra-auricular 
area, the SMAS was plicated from below 
the angle of the mandible and anchored to 
the fascia of the sternocleidomastoid mus- 
cle and mastoid tip region. Silk was chosen 
because of its strength, and its black color 
enhanced visibility for removal. 

The skin flaps were then rotated and 
excess skin was excised. Had plication 
stitches been placed with our usual suture 
material, closure could have been accom- 
plished at this time. We preferred to deter- 
mine skin excision in this fashion, since 
this was our usual practice. The amount of 
skin excision was judged clinically and 
ranged from 1 to 2 cm at the main anchor 
points. 

Measurements of skin closing tension 
were then obtained at two points on each 
side of the patient: at the main anchor 
points anteriorly in the temporal region 
and posteriorly along the occipital suture 
line (Fig 7). These points were marked 
with a marking pencil, as were the oppos- 
ing edges on the skin flap that closed to 
these points. A loop of suture was placed 
on the skin flap side at these locations to 
connect the tension gauge to the skin flap. 
Before testing, the flap was allowed to 
relax without tension. It was drawn up 
with the tension gauge around the suture 
loop to the corresponding marked anchor 
point. When the skin edges became approx- 
imated, the measurement was recorded. 
The operator would look only at the skin 
edge approximation and then record the 
reading registered on the strain gauge. 
This was to help ensure that the operator 
was not trying to duplicate previous read- 
ings. The tension gauge was maintained in 
a right angle from the direction of pull, 
with the suture loop at the tip of the gauge. 
A typical anterior measurement from 
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Fig 4.—Patient 4, before (left) and after (right) surgery. 


patient 3 is shown in Fig 8. 

Three readings were taken at each loca- 
tion, allowing the flap to relax without 
tension between readings. There were no 
other ipsilateral skin sutures placed dur- 
ing measurements. The mode of the three 
readings was used as the measurement for 
statistical analysis. If a mode was not 
obtainable because there were three differ- 
ent measurements, the arithmetic mean 
was used. 
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It was not possible to blind the surgeon 
performing the measurements with re- 
spect to the presence or absence of plica- 
tion sutures. Plication sutures were clearly 
apparent beneath the flaps because of the 
visible correction of the lower part of the 
face and neck and the dimpling of the skin 
flap that often resulted. 

The temporary plication sutures were 
then removed, and tension measurements 
were repeated at the same marked loca- 
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Fig &— Patient 6, before (left) and after (right) surgery. 


tions without the plication sutures. 

After results were tabulated, preopera- 
tive phetegraphs were examined to help 
determine the extent of SMAS laxity 
before surgery. The SMAS laxity was grad- 
ed as mild, moderate, or severe on the basis 
of skin laxit- and quality im the neck and 
jowl regions. Patients with little laxity and 
youthful-appearing skin were graded as 
having mild laxity, these with significant 
sagging anc elastosis as having severe 


laxity, and those with intermediate quali- 
ties as having moderate laxity. 


RESULTS 


For this intraoperative study, fol- 
low-up data are not critical for analy- 
sis but are included for completeness. 
All patients were evaluated at four to 
six months, without evidence of 
adverse scarring or alopecia. The clin- 
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ical result can be partially assessed by 
the postoperative photographs (Figs 1 
through 6). 

Results of the tension measure- 
ments were analyzed by means of a 
double-tailed paired Student's t test, 
based on the computer analysis of 
MICROSTAT (ECOSOFT Inc, India- 
napolis). The 8 error analysis was 
computed by means of a fixed a = 0.05 
and tables for the ¢ distribution for 
differences between two means.* 

As described earlier, all measure- 
ments used for statistical analysis 
were calculated from three actual 
measurements. In every patient and 
location, the calculated measurements 
were within one division of the scale 
(20 g) for each of the three actual 
measurements taken. 

The anterior and posterior skin clo- 
sure tension measurements for the six 
patients are given in the Table. The 
extent of SMAS laxity is also included 
with characteristics of the deformity. 
All patients were evaluated at four 
months and had no evidence of wid- 
ened or hypertrophic scars or alope- 
cla. 

Anteriorly, a mean decrease of 87.5 
g in closing tension was demonstrated 
with the use of plication sutures. This 
difference was highly statistically sig- 
nificant (P=.0003). Type II or 8 error 
analysis showed 820.15; the power of 
the test (1—8) was 0.85. 

Posteriorly, a mean decrease of 95.8 
g in closing tension was demonstrated 
with the use of plication sutures. 
This was highly statistically signifi- 
cant (P=.0003; 820.15; power of 
test 0.85). 

In cases 1 through 3 (operated on by 
L.P.A.B.), anteriorly a mean decrease 
in tension of 55.0 g was demonstrated 
with plication sutures. This was sta- 
tistically significant (P = .0152). Pos- 
teriorly, a mean decrease in tension of 
09.0 g was demonstrated with plica- 
tion sutures. This was also statistical- 
ly significant (P = 0262; 8»0.5 for 
both anterior and posterior differ- 
ences). 

In cases 4 through 5 (operated on by 
P.L.), anteriorly a mean decrease in 
tension of 120.0 g was demonstrated 
with plication sutures (P = .0037). 
Posteriorly, a mean decrease in ten- 
sion of 136.7 g was demonstrated with 
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Fig 7.—Intermediate degree of flap undermin- 
ing (U). Sutures in infra-auricular and preauri- 
cular areas plicate superficial musculoapo- 
neurotic system to extent of undermined flap. 
Anterior (A) and posterior (P) anchor points 
where skin closing tension measurements 
were taken are marked. 


Wound Closing Tensions * 


Anterior Closing Tension, g 


Posterior Closing Tension, g 


a ee i Pr OO 


Patient/ With 
Age, y/ SMAS SMAS 
Sex Laxityt 


1/60/M Severe 


D 


4/70/M Moderate 


5/64/M Severe; fat 


6/68/F Moderate 


PE ait GU. 


Mean 


Without 
SMAS 
Side Plication Plication Difference Plication Plication Difference 


With Without 
SMAS SMAS 





"Patients 1 through 3 were operated on by L.P.A.B.; patients 4 through 6, by P.L.; SMAS indicates 


superficial musculoaponeurotic system. 


TFat refers to substantial submental fat collections. 


+P = .0003. 


plication sutures (P = .0016; 8202 
for both anterior and posterior differ- 
ences). 

The right and left sides of each 
patient were treated as independent 
variables for statistical purposes, 
although different sides of the same 
patient may be correlated and not 
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truly independent of one another. We 
calculated the t values for the right 
and left sides separately (N=6), and 
these were all significant right 
anterior (P=.0135), left anterior 
(P=.0115), right posterior (P=.0327), 
and left posterior (P=.0021). This pos- 
sible lack of independence between 


Arch Otolaryngol Head Neck Surg—Vol 114, Nov 1988 


Fig 8.—Typical measurement at anterior anchor point in patient 3. Note that excess skin has 
already been excised. 


right and left sides has not influenced 
the overall interpretation of the 
results. 


COMMENT 


The goal of this study was to com- 
pare tension with and without SMAS 
suspension sutures for the same 
amount of skin undermining and exci- 
sion in each patient. Although short- 
term follow-up has been included, it 
has little bearing on the results of this 
study since all patients received clo- 
sure with SMAS suspension. There- 
fore, it was not possible to compare 
scarring rates between SMAS and 
non-SMAS techniques. Only the 
intraoperative closing differences in 
tension were subjected to statistical 
analysis and compared. 

In the research design, it was not 
possible to “blind” the surgeon with 
regard to the presence or absence of 
plication sutures. This introduces a 
source of observer bias into the exper- 
iment. The surgeon also could see the 
strain gauge dial, although he or she 
looked at the wound edge first and 
then recorded the result. In subse- 
quent studies, to reduce observer bias, 
we have recruited an individual to 
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make mecsuremen:s without the 
knowledge cf the study protocol or 
previous -hs-idectomy experience. We 
also shield -Łe gauge s dial completely 
from the e»erator’s vision on each 
reading by facing the dial away. This 
ensures taatthe operator is not trying 
to duplieate previcus readings by 
checking tt gauge while approxi- 
mating the wound edges. 

The resui s indicate a statistically 
significart 4ecrease in skin closing 
tension wit SMAS plication sutures, 
as a group and for both subgroups 
operated on by the two surgeons. The 
low 8 error=nd high power of the test 
for the large group speaks for the 
study’s reprodueibil ty. Although the 
B error has deen criticized for certain 
types of research, :t was applicable 
for this staxly since surgical results 
and patier? care were not altered 
from the sc=ndard. 

Although both subgroups reached 
statistical sgnificance, the mean dif- 
ference of one surgeon (P.L.) was 
higher tkean that of the other 
(L.P.A.B ). “his prodably represented 
slight varia-ions in surgical technique 
and the extent ef SMAS laxity 
between pztient subgroups. Slight 
variatiors n the amount of skin 
underminins and skin excision be- 
tween surgeons was managed in this 
study by keving the patient serve as 
his or her own control. This also 
helped to eontrol for variations in 
directior of pull anc other differences 
between mz e and female patients. All 
measuremeats with or without plica- 
tion sutures were obtained for the 
same amamt of skin undermining 
and skin excision in each patient. 

The dif-rence of SMAS laxity 
between gmoups is a consideration 
when exprining tne difference be- 
tween tie results for the two sur- 
geons. The irst group (L.P.A.B.) con- 
tained twe Datients with mild SMAS 
laxity, whereas the second group 
(P.L.) contained two patients with 
moderate 3MAS laxity based on pre- 
operative chotogranhs. As has been 
commonty observed, plicating the 
SMAS wher minimal laxity is present 
wil not be as heipful in reducing 
wound tersion, as :he SMAS cannot 
be effective y suspended when it is not 
lax. Patierts 2 and & (Figs 2 and 3) are 


examples of this, showing only small 
differences or no differences at some 
locations. These patients had been 
judged as having mild SMAS laxity. 
However, preoperative photographs 
may not accurately represent the true 
degree of SMAS laxity. Patient 4 (Fig 
4) was judged to have moderate laxity 
by photographs but had the largest 
differences in tension, and patient 1 
(Fig 1) had severe laxity with only 
modest differences in tension. 

One factor that might explain these 
findings is the amount of pull exer- 
cised on the skin flap and the degree 
of skin excision. As more skin is 
excised, a wider difference between 
SMAS and non-SMAS tensions might 
be expected. With increasing pull, the 
SMAS effect is eventually maximized, 
and any additional tension is trans- 
ferred solely back to the skin flap. 
With a lesser amount of skin flap pull 
and skin excision, the maximum 
SMAS effect may not be reached. This 
could account for smaller differences 
in tension between SMAS and non- 
SMAS readings such as patient 1, in 
whom a larger difference was expect- 
ed. This could also account for the 
smaller differences in tension in the 
first subgroup (L.P.A.B.), as closing 
tensions were generally lower than 
those in the second subgroup (P.L.) 
(Table). 

Before discussing the implications 
of this study and the questions it 
raises, we must view the dynamics of 
rhytidectomy analytically. Suspen- 
sion of the SMAS is effective because 
of its attachment to the overlying 
skin. As the SMAS is suspended, the 
overlying skin is corrected. When 
most of the attachments of the SMAS 
to the skin are removed with wide 
undermining, then SMAS suspension 
becomes less effective in redraping 
the skin flap, and there is more 
dependence on direct pull on the skin 
flap for draping, as with the classic 
operation. Intermediate flap under- 
mining and SMAS suspension as 
described in this study probably com- 
bine both of these effects. Minimal 
undermining with SMAS suspension 
primarily uses SMAS effect alone.’ It 
should be mentioned that some prefer 
wide flap undermining with SMAS 
suspension to provide a two-layered 
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correction of the aging face in an 
effort to enhance clinical results.’ 
This should be distinguished from 
SMAS suspension used with more 
limited undermining that assists in 
skin flap redraping as well as enhanc- 
ing results. 

The limits of tension on the skin 
flap with plication sutures range from 
no tension to high tension, depending 
on the amount of skin excision. As 
skin is excised, the closing tension 
begins to increase. As more skin is 
excised, the tension builds more rap- 
idly. At this point, only small amounts 
of skin removal greatly increase the 
closing tension. We will refer to the 
"eritical tension" as the point at 
which slightly more skin excision 
leads to adverse scarring results. In 
addition, we will refer to SMAS sus- 
pension as a generic term, leaving 
aside the SMAS plication vs imbrica- 
tion controversy when discussing the 
following questions. 

Other differences between classic 
rhytidectomy and SMAS suspension 
deserve mention. Flaps with wider 
undermining would have decreased 
vascularity at the edges, which may 
adversely affect normal healing. Risks 
of hematoma formatien are also more 
likely with wider undermining.®" 
However, the wider sheet of scar tis- 
sue from wider undermining may 
improve long-term results and en- 
hance the results of secondary “tuck” 
procedures. The SMAS suspension 
sutures may put facia! nerve branches 
at risk, primarily with imbrication. 
Also, the permanent buried sutures 
may lead to chronic suture reactions 
in an occasional patient. 

Does SMAS suspension reduce the 
incidence of postoperative problems of 
increased wound tension, such as 
hypertrophic scars, widened scars, 
and hair loss, over that with non- 
SMAS procedures? Several large 
series in the literature report lower 
adverse scarring rates with SMAS 
suspension procedures, as compared 
with published non-SMAS series.*"! 
However, several contradictory re- 
ports also exist.*? Comparison of var- 
ious series in the literature is fraught 
with difficulties because of inequali- 
ties between patient populations, 
grading systems, and surgical tech- 
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niques. Few conclusions can be drawn 
by comparing these series. 

The results of this study at first 
glance tend to support the contention 
that adverse scarring would be 
reduced. This is based on the theoreti- 
cal basis that decreased tension over 
the long run would lead to fewer 
wound healing problems. But how 
much wound tension is required to 
develop a widened or hypertrophic 
scar in a given case? There are no 
specific data to indicate that the 
amount of tension present without 
plication sutures would have led to 
scarring problems and that the ten- 
sion decrease with plication would 
have translated into a significantly 
smaller scar. Clearly, if skin excision 
with SMAS suspension were overly 
aggressive, the point of “critical ten- 
sion” could be crossed, with equal or 
higher scarring rates. The surgeon 
who does not use SMAS suspension 
commonly uses wider undermining. 
One might argue that this in itself 
reduces skin closing tension. 

How much tension is necessary to 
cause a clinically widened scar? This 
will vary among surgeons and tech- 
niques. In the experience of Webster 
et al,? closing tension often reached 
1000 g, and adverse healing resulted 
when 1500 g of skin closing tension 
was exceeded. This was based on the 
use of limited undermining and short 
flaps. With the longer flaps used in 
this study, we would expect a decrease 
in the amount of closing tension that 
produces adverse scarring because of 
decreased vascularity. Our highest 
closing tension was 480 g. The differ- 
ence between our figures and the 
higher closing tensions of Webster et 
al is probably due to the longer flaps 
used in this study and other differ- 
ences in surgical and measurement 
techniques. Although we replaced pli- 
cation sutures before closure and 
therefore did not directly measure 
closing tension, all our cases healed 
with normal scarring and clinical 
results. 

There is experimental evidence that 
greater than 250 g of skin closing 
tension reduces the blood flow to the 
edge of uniaxial skin flaps. Larrabee 
et al’ found that beyond 250 g of 
closing tension in piglets for uniaxial 
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advancement flaps, skin edge necrosis 
resulted. Blood flow was measured by 
laser Doppler velocimetry, with a 
steady decrease in blood flow with 
increasing tension until 250 to 300 g 
was reached, after which there was 
little change in blood flow up to 900 g. 
This may help to explain the relation- 
ship of tension to vascularity and 
resultant adverse scarring results. 
The 250-g figure may not be applica- 
ble to rhytidectomy flaps in humans, 
because of the animal model and the 
broad-based nature of rhytidectomy 
flaps. 

If SMAS suspension reduces wound 
closing tension, does this allow more 
skin excision? Intuitively, the answer 
is yes. As tension is reduced for most 
SMAS suspension cases, conventional 
rhytidectomy must use higher closing 
tensions to obtain the same results for 
the same degree of skin undermining 
and excision. Again, the effect of wid- 
er undermining on the reduction of 
wound tension needs further clarifica- 
tion. 

Does SMAS suspension improve 
long-term clinical results over classic 
rhytidectomy? If more skin could be 
excised with SMAS suspension, one 
might expect improved results. How- 
ever, this depends on how much extra 
skin could be excised for the same 
amount of tension. We expect that 
this would increase skin excision by 
several millimeters in the “critical 
tension” range we described earlier. 
Although short-term results may be 
improved, long-term results may or 
may not be enhanced. 

The long-term clinical results of 
SMAS plication vs the classic skin 
flap have been reviewed in two 
studies. Tipton’ used SMAS plication 
on one side and no plication on the 
other side in 33 patients. Comparison 
of preoperative and postoperative 
photographs by the author at two 
years showed no differences between 
the two sides. Rees and Aston! com- 
pared SMAS imbrication on one side 
and no imbrication on the other side 
in 25 patients. At one year, results 
were evaluated by three independent 
observers. A difference in sides was 
noted in only one patient. 

In both of these series, wide under- 
mining of the cervicofacial flaps was 
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undertaken, which differs from the 
conservative amount of undermining 
often employed with SMAS plication 
or imbrication. Matsunaga’ also 
pointed out that these two studies did 
not compare the effect of SMAS sus- 
pension sutures on complications such 
as widened or hypertrophic scars, skin 
slough, and hair loss. The SMAS sus- 
pension advocates might also argue 
that at the time of surgery, the lack of 
SMAS suspension on one side limited 
the amount of pull and skin excision 
on both sides. In other words, to make 
both sides equal, pull and skin exci- 
sion could not be maximized on the 
SMAS suspension side because the 
non-SMAS side could not tolerate this 
larger degree of pull and skin exci- 
sion. 

Should surgeons employ tension 
gauges at closure of rhytidectomy 
incisions? This may be a useful 
adjunct during surgical training and 
clinical practice. It provides objective 
data and quantifies the “feel” one 
develops for the appropriate amount 
of skin flap pull and skin excision. 
Clinical results and scarring compli- 
cations could be correlated with these 
data to help identify to the surgeon 
the critical tension where adverse 
scarring begins. This should help to 
fine tune results and reduce the inci- 
dence of wound healing complications 
while maintaining long-term clinical 
results. A similar clinical use of strain 
gauges has been reported for use in 
blepharoplasty.” 

For further research, we are cur- 
rently investigating the effect of wide 
undermining with and without SMAS 
suspension on wound closing tension 
and comparing it with SMAS suspen- 
sion with intermediate undermining. 
This will be accomplished for differ- 
ent degrees of skin excision and 
should provide more data to help 
resolve several issues. The role of wid- 
er undermining and its relationship to 
SMAS suspension will be defined. The 
effect of SMAS suspension on wound 
closing tension for different degrees 
of skin excision should also be defined. 
This may help to resolve the differ- 
ences in tension reductions with 
SMAS plication between the two sur- 
geons’ subgroups in this study. Ten- 
sion curves as related to skin excision 
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will alse be generated. 

Any future study comparing clini- 
cal and sea:-ing results between the 
two teehmiques shoulc adcress the 
problem identified with the two previ- 
ous studies ^^ that acdressed these 
questions. The degree of pull and skin 
excision on cme side should not influ- 
ence the ceg»ee of pull and skin exci- 
sion on the «ther side. Based on our 
study, SMA Suspension should deter- 
mine the degree of skm exeision. In 
our opinion, performing a different 
technique or each side of the same 
patient has ethical dfficulties that 
would exeiud= this metnod of investi- 
gation. Our main coacern is that 
asymmetry may be the-end result for 
a patient whe desirec e ective cosmet- 
ic surgery. Te dias of the investiga- 
tors is also Jemonstreted with this 
research desgn. favoring ro differ- 
ence betweer the two techmiques at 
the outset. 

Two ecualy matehed groups of 
patients wou-d kave to be used. Skin 


1. Webster RC Smith RC, Fapside-o MJ, et al: 
Comparison of SMAS plication with SMAS 
imbricatien in fice ifting Laryngoscope 1982; 
92:901 -912. 

2. Skoog E Plestic.Surgery_New Methods and 
Refinements. Philadelphia WB Saunders Co, 
1974, pp 380-336. 

3. Owsley JQ <r: Platysma-faseial rhytidecto- 
my: A prelimime-y report. P"ast Reconstr Surg 
197759:843-850. 

4. Lemmon M, Hamra ST: Skoog rhytidecto- 
my: A five-vear experience with 577 patients. 
Plasi Recenstr Sarg 1980;65:283-297. 

5. Matsunaga RS: Rhytidectomy employing a 
two-layered closare: Improvee results with hid- 
den scars Ofslarwngol Fead Neck Surg 
1981:89:495-583. 

6. Jost G, Lamoucne G: SMAS in rhytidecto- 


excision would be determined by con- 
servative undermining and SMAS pli- 
cation on both sides of every patient, 
and the overlapping skin would be 
excised and closing tension measured. 
In the SMAS group, closure would 
proceed. In the non-SMAS group, pli- 
cation sutures would be removed., 
wider undermining accomplished, 
closing tension measured, and the 
wound closed (without further skin 
excision). Long-term clinical results 
would be analyzed by blinded indepen- 
dent observers, and factors such as 
scar width critically measured and 
compared. It may be premature to 
initiate such a study until the dynam- 
ics of wider undermining are better 
defined. 


CONCLUSIONS 


Based on the results of this study, 
for the same amount of intermediate 
flap undermining and appropriate 
skin excision, tension at closure is 
significantly reduced with plication. 
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We believe this is an inherently good 
characteristic, on thecretical grounds, 
that favors the development of nor- 
mal wound healing with a decreased 
chance for adverse scarring results. 
Although the effeet of SMAS suspen- 
sion is not permanent, it is probably 
long enough to reduce tension on the 
suture lines favorably to contribute to 
the normal healing of rhytidectomy 
incisions at the main anchor points. 
This assumes judicious skin excision 
that does not cross the critical closing 
tension beyond which adverse scar- 
ring begins. It does appear that this 
effect would be reduced or absent for 
those patients with mild or no SMAS 
laxity. Preoperative photographs are 
representative but may not indicate 
the intraoperative degree of SMAS 
laxity in all patients. 
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Compound Pharyngeal Myocutaneous Flap 


Manning M. Goldsmith, MD, John C. Price, MD 


e Rehabilitation of major palatal abla- 
tive defects associated with lateral com- 
posite resection of the tonsil, base of 
tongue, and/or hemimandible is a difficult 
problem. Palatal reconstruction is de- 
scribed with emphasis on the compound 
medially based posterior pharyngeal, pec- 
toralis major myocutaneous flap, which 
we have found to be an effective and 
reliable means of reconstructing these 
defects. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1288-1289) 


Rae on rieton and rehabilitation 
of major palatal ablative defects 
associated with . lateral composite 
resection of the tonsil, base of tongue, 
and/or hemimandible is a formid- 
able challenge for the head and neck 
surgeon. Myocutaneous flaps, such as 
the pectoralis major myocutaneous 
flap (PMMF), are the accepted main- 
stay of reconstruction for the tonsillar 
and tongue tissue (commando) de- 
fects, whereas the reconstructive 
technique for mandibular defects is 
more controversial. Reconstruction of 
palatal defects associated with these 
composite resections is the issue of 
the following description. 

Minor defects of the lateral soft 
palate (ie, 25% of the soft palate) can 


Accepted for publication Aug 19, 1988. 

From the Department of Otolaryngology- 
Head and Neck Surgery, Johns Hopkins Medical 
Institutions, Baltimore. 

Reprint requests to Carnegie 430, Department 
of Otolaryngology-Head and Neck Surgery, 
Johns Hopkins Medical Institutions, Baltimore, 
MD 21205 (Dr Goldsmith). 


1288 


Arch Otolaryngol Head Neck Surg— Vol 114, Nov 1988 


usually be closed either with the distal 
portion of the PMMF with or without 
the addition of local flaps, such as the 
split uvular flap, if the uvula has been 
spared by the resection. Major resec- 
tions (25% to 60% ) of the palate cre- 
ate surgical velopharyngeal insuffi- 
ciency resulting in rhinolalia aperta 
and nasal regurgitation of liquids and 
significant disability for the patient. 
Restoration of function has generally 
focused on two modes of therapy, 


prosthetic palatal obturators and cor- 
rective surgery. Prosthetic palatal 
obturators are difficult to fit in the 
presence of a PMMF and even more 
difficult to secure in edentulous 
patients. We have found that these 
prostheses are poorly tolerated by 
patients in the long-term analysis. 
Surgical correction for these defects 
has primarily centered about superi- 
orly based posterior pharyngeal 
flaps.^ However, the problem with 


Compound pharyngeal myocutaneous flap. 
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this flap is taat it is difficult to pro- 
vide adequate openings at the lateral 
ports, particularly when a PMMF is 
necessary :ovepair the associated ton- 
sillar and tomgue soft-tissue defects. 
We have found a compound medial- 
ly based posserior pharyngeal-pecto- 
ralis major z1iyoeutaaeous flap to be 
an effectiwe means of reconstructing 
these defects. Althoagh the lateral 
pharyngeal wall on the side of the 
tumor mav be resected, the posterior 
pharyngeal wall must be left intact 
for this procedure te be performed. 
After the commanco and palatal 
resections heve been performed, a 
nasogastric tube is passed through the 
nostril on the side that is away from 
the tumor Tue posterior pharyngeal 
wall flap is undermined with the base 
of the flap located medially and con- 
tralateral te the commando defect 
(Figure) The pharyngeal flap is par- 
tially tubed and sutured to the 


remaining contralateral palate. If in 
the process of tubing and suturing the 
flap the ipsilateral posterior choana is 
obstructed, the posterior aspect of the 
vomer is removed to allow a better 
conduit for nasal mucus. A PMMF is 
then elevated and placed over the 
commando defect and raw surface cre- 
ated by the elevation of the medially 
based pharyngeal flap. The PMMF is 
sutured to the remaining palate, the 
pharyngeal flap, and commando 
defect as shown in the Figure. Note 
that a trifurcation suture is necessary 
at the junction of the PMMF with the 
pharyngeal flap and remaining pal- 
ate. 

In ten patients who have undergone 
this method of reconstruction, a satis- 
factory nasal mucus conduit and a 
competent  velopharyngeal mecha- 
nism (no regurgitation of liquids) has 
been obtained. The trade-off with this 
procedure is a greater degree of nasal 
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obstruction, which has not been a 
major problem for the patients in this 
series. Complications have been mini- 
mal with the exception of complete 
loss of a PMMF skin paddle that was 
successfully replaced with a latissi- 
mus dorsi myocutaneous flap. 

We have found the compound pha- 
ryngeal-myocutaneous flap to be a 
successful means of reconstructing 
the difficult defect imposed by com- 
bined major palatal and commando 
resection. 
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Cystic Parotid Lesions in 
Patients at Risk for the 
Acquired Immunodeficiency Syndrome 


Michael D. Finfer, MD; Roger A. Schinella, MD; Stephen G. Rothstein, MD; Mark S. Persky, MD 


e Twenty-three patients at risk for the 
acquired immunodeficiency syndrome 
presented with cystic lesions of the parot- 
id gland. Fourteen patients had unilateral 
parotid cysts and nine had bilateral 
enlargement. Ten patients were positive 
for antibodies to the human immunodefi- 
ciency virus (HIV), three were negative for 
antibodies to the human immunodeficien- 
cy virus, and ten refused testing. Fine- 
needle aspiration cytology and computed 
tomography were helpful in making the 
diagnosis of benign lymphoepithelial cyst. 
Superficial parotidectomy confirmed the 
diagnosis. Concurrent malignancy (Kapo- 
sis sarcoma) was diagnosed in one 
patient from a parotid specimen. Follow- 
up has ranged from four months to five 
years. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1290-1294) 


wenty-two cases of cystic parotid 
lymphoepithelial lesions have 
previously been identified in patients 
who had, or who were at risk for, the 
acquired immunodeficiency syndrome 
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(AIDS) and patients who were posi- 
tive for antibodies to the human 
immunodeficiency virus (HIV).'* Most 
of these lesions produce epithelial- 
lined cysts, although one study did not 
describe such cysts.* In these reports, 
all patients tested were HIV antibody 
positive. Additionally, two of the stud- 
ies reported no association with 
Sjégren’s syndrome, while one study 
did indicate an association with a 
"Sijógren-like" syndrome. Ioachim et 
al? reported a high association of lym- 
phoma with these lesions, but Smith 
et al’ and Ulirsch and Jaffe* found no 
associated malignancy. We report an 
additional twenty-three cases and 
review the clinical and histopatholog- 
ic findings. 


PATIENTS AND METHODS 


All patients with a clinicopathologic 
diagnosis of benign cystic lymphoepithelial 
lesion who presented to New York Univer- 
sity Medical Center-Bellevue Hospital, 
New York, from July 1983 to October 1987 
were included in this study. The clinical 
charts, computed tomographic (CT) scans, 
operative reports, and histopathologic 


findings were evaluated in all patients. The 


patients were characterized by sex, age, 
AIDS risk factors, HIV antibody test 
results, CT scan results, laterality of 
lesion, operative findings, and pathologic 
findings. 
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Laboratory tests included fine-needle 
aspiration cytology, antinuclear antibody 
assays, and rheumatoid factory determina- 
tion. Testing for HIV antibodies was per- 
formed using the enzyme-linked immuno- 
sorbent assay method; positive results 
were confirmed by the Western blot meth- 
od. The CT scans were performed (GE 
8800) after administration of intravenous 
contrast. 

Histopathologie specimens were evalu- 
ated by two pathologists using hematoxy- 
lin-eosin stains. Electron microscopy was 
performed (Zeiss models 9 and 10) on rep- 
resentative cases to evaluate ultrastruc- 
ture. Superficial parotidectomy was per- 
formed in a standard manner with facial 
nerve dissection. 


RESULTS 


All of the patients were male. 
Twenty-one had risk factors for 
AIDS: 13 were intravenous drug abus- 
ers and eight were homosexual. Two 
patients denied risk factors, but both 
were prisoners. Thirteen of the 
patients with risk factors were tested 
for antibodies to HIV, and ten refused 
testing. Ten patients were HIV anti- 
body positive and three were negative. 
Of the former, six were drug users and 
four were homosexual, and, of the 
latter, two were drug users and one 
was homosexual. An additional pa- 
tient was HIV antibody negative one 
year prior to surgery, but refused 
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Fig 1.—Gress photograph of benign lympho- 
epithelial c7s* showing partial rim of lymphoid 
tissue (arrow). Highlights (arrowhead) repre- 
sent proteusior of epithelial lining into lumen 
caused by subepithelial germinal centers. 


retesting Sixteen patients were eval- 
uated fer antinuclear antibody and 
rheumateid factor; al of the findings 
were negative. Seven patients were 
specifical y asked abaut symptoms of 
dry mouth and dry eyes and denied 
having these problems. One patient 
dic complain of dry mouth and dry 
eyes, but laboratery evaluation 
showed no aonormali-ies. 

Ten pa ierts had let parotid gland 
enlargement, four had right parotid 
gland enlargement, aad nine patients 
had bilatera. enlargement. Computed 
tomograrhic scans performed on nine 
patients showed multiple cystic- 
appearing masses wita peripheral rim 
enhnancemen-.. In eight of the nine 
patients CT scans demonstrated 
patchy areas of contrest enhancement 
in the remaining paretid gland. 

Fine-need e aspiration cytology was 
performed in nine of our 23 patients. 
A diagnesis of “changes censistent 
with benzmn lymphoeoithelial lesion" 
was mace in all cases 

Twenty-two patients underwent 
superficial parotidectemy, one under- 
went bila eral parotidectomy, and one 
underwert simple enacleation of the 
cyst, for = total of 24 specimens. All of 
the lesicr= were located in the super- 
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Fig 2.—Lining of typical benign lym@hoepithelial cyst shows cuboidal epithelium with heavy 
lymphoid infiltrate (hematoxylin-eosin, X400). 


ficial portion of the tail of the parotid 
gland. Most of the lesions were easily 
dissected from the facial nerwe, but 
occasionally the lesions were inter- 
twined around the nerve, necessitat- 
ing careful dissection. None of the 
patients developed postoperative com- 
plications, and all had a benige post- 
operative course. 

One patient who had refused HIV 
testing later developed Pneumacystis 
carinii pneumonia, and one patient 
who was HIV positive had Kaposi's 
sarcoma in the "benign" lymphoepi- 
thelial lesion. None of the other 
patients has subsequently developed 
opportunistic infections or mal gnan- 
cies after an average follow-up »eriod 
of 1.5 years (range, four morrhs to 
five years). 


HISTOPATHOLOGIC EVALUATION 


The diameter of the cysts ranged 
from a few millimeters to 3 em (ig 1). 
There were often several cysts seen in 
each specimen. Their contents were 
watery and yellow in the fresk state 
but were described as gelatinous after 
fixation. Occasionally, shiny eholes- 
terol crystals were seen in the fluid. 
The inner linings of the cysts were 
shiny and often showed numerous 1- 
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and 2-mm elevations (Fig 1). By light 
microscopy, the typical lesion showed 
a large epithelial-liaed cyst sur- 
rounded by lymphoid tissue contain- 
ing large germinal cencers. In one case 
involving a patient who was HIV pos- 
itive, there was depletien of germinal 
centers. In 18 patients, the cyst was 
within a lymph node; n two patients, 
the lymphoid tissue was partly sur- 
rounded by a capsule with subjacent 
peripheral sinusoid representing a 
partial lymph node; and in three 
cases, the cysts were surrounded by 
lymphoid tissue but there was no evi- 
dence of a lymph node. The cysts 
contained a pale, eosinophilic, homo- 
geneous material, which often con- 
tained small numbers ef foamy mac- 
rophages and lymphccytes. Most of 
the cysts contained acicular crystals, 
consistent with cholesterol. Two con- 
tained rectangular, pink crystals with 
splayed ends. The cyst lining was usu- 
ally cuboidal and, less often, squa- 
mous. The cuboidal ‘ining typically 
had a dense infiltrate of lymphoid 
cells (Fig 2). This infil-rate became so 
extreme in some areas that the epi- 
thelium could be identified only by 
finding its basement membrane. Ger- 
minal centers were located beneath 
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the epithelium and often caused it to 
protrude into the lumen, causing the 
fine nodularity of the inner cyst wall 
that was noted grossly. The usually 
dense lymphocytic infiltration of the 
epithelium was diminished in areas 
where squamous epithelium lined the 
cyst. In these areas, lymphoid infil- 
trates were often found as islands 
that occupied spaces in the squamous 
epithelium. In a few specimens, small 
areas of epithelium were lost, and a 
fibrinous exudate was present. Focal 
areas of dense subepithelial hyaliniza- 
tion were noted, which were almost 
always below the squamous type of 
epithelium. Beneath the cysts, there 
were often varying numbers of large 
macrophages, which frequently 
formed large aggregates, particularly 
in areas of subepithelial hyaliniza- 
tion. These aggregates were located 
between the cyst-lining epithelium 
and the germinal centers. In a few 
cases, the macrophage contained poly- 
karyocytes,*" which were found in ger- 
minal centers. The lymphoid tissue 
between germinal centers showed 
mildly increased numbers of plasma 
cells (5% to 10% of cells). Occasional- 
ly, they were more numerous. In a few 
cases, prominent thick-walled capil- 
laries and small veins, often in groups, 
were seen in areas corresponding to 
T-cell (paracortical) zones. The lym- 
phoid tissue of one specimen showed 
large cells with circumferential nuclei 
reminiscent of Touton cells. The 
patient involved was a prisoner who 
was not tested for HIV antibodies. In 
13 of 22 patients, epimyoepithelial 
islands were identified within the 
lymphoid tissue. 

The salivary gland adjacent to the 
lymphoepithelial cysts could be evalu- 
ated in 22 of the 24 specimens. The 
other two had no salivary gland adja- 
cent to the lesion. In all cases except 
one, the adjacent glands showed some 
degree of infiltration by lymphocytes 
and plasma cells. The infiltrate was 
evaluated as mild in 17 cases, moder- 
ate in four, and severe in one. It 
involved mostly interlobular and 
intralobular ducts. The ductal inflam- 
mation spread to small areas of adja- 
cent acini in the moderate and severe 
infiltrates. There was mild dilatation 
of these ducts, with infiltration of 
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Fig 3.—Lymphocytes (arrowheads) infiltrate between epithelial cells. Latter show tonofilaments 
(long arrows) and tight junctions (short arrows). Note long cytoplasmic projection of uppermost 
lymphocyte (uranyl acetate-lead hydroxide, original magnification X6300). 


their epithelium by lymphoid cells. 
Mucin secretion by involved duct cells 
was seen in four cases. Two cases 
showed large histiocytic clusters 
within the inflammation surrounding 
the ducts. In one case, the ductal 
involvement produced early epimyo- 
epithelial islands. The one patient 
who complained of dry mouth and dry 
eyes showed a mild infiltrate but had 
bilateral parotid gland involvement. 
Five of the eight cases examined 
ultrastructurally showed tubuloretic- 
ular structures.? Three of the five 
patients with tubuloreticular struc- 
tures were HIV positive, one was HIV 
negative, and one refused testing. No 
confronting cisternae* or viral parti- 
cles? were noted. The cuboidal epithe- 
lium showed large gaps between cells. 
The gaps were occupied by groups of 
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lymphocytes that often appeared 
reactive and often showed long, blunt 
cytoplasmic projections (Fig 3). The 
lymphocytic infiltrate was often 
heavy. The epithelial cells showed 
prominent desmosomes and numerous 
tonofilaments im the cytoplasm. The 
luminal aspect ef many of these cells 
showed microvilli. The surfaces of the 
epithelial cells that bordered the 
above-described gaps were smooth, 
however, and had no traces of micro- 
villi or desmosomes (Fig 4). In the 
lymphoid tissue, there were large 
numbers of activated macrophages 
showing large numbers of phagolyso- 
somes and lipochrome material. Occa- 
sionally, phagocytosis of entire cells, 
usually leukocytes, was noted. P asma 
cells were, on average, mildly 
increased in number. In most 
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epithelial proyections (uranyl acetate-lead hydroxide, original magnification X5700). 


instances, the basal lamina was 
breached by zroups of lymphoid cells. 
Individual ce l| penetration of the lam- 
ina propriz was less often noted. 


COMMENT 


Benign |ymphoepithelial cysts were 
described betore the AIDS pandem- 
ic. Many cf the histologic features 
we describe in the patients at risk for 
AIDS are similar to those in patients 
without AIDS. These similarities are 
multiplicity ef cysts, incompleteness 
of the lymph node capsule within 
which the cysts are located, and cuboi- 
dal or squamous epithelial lining." 

The differential diagnosis of the 
benign lymphoepithelial cyst includes 
cystic charge as a component of the 
benign lympnoepithelial lesion. The 
latter is a d ffuse lymphoid infiltra- 


tion of the salivary gland, whica, in a 
few cases, may result in cysts. Myo- 
epithelial islands are charact-ristic 
but not pathognomonic of this entity. 
Since most of our lesions were within 
identifiable lymph nodes, and since 
adjacent gland involvement was rela- 
tively minor, we favor the hypothesis, 
already presented, that these l*sions 
represent the benign lymphoeoithe- 
lial cyst described by Bernie- and 
Bhaskar,” which is an entrapment of 
ducts within hyperplastic lymphoid 
tissue, with their subsequent Glata- 
tion and cyst formation.'? In addition 
to lymphoid infiltrates, areas of ero- 
sion of cyst surfaces, as well asareas 
of thick fibrosis below the epithelial 
lining, were noted. These areas were 
often associated with clusters of mac- 
rophages, suggesting healed ercsions. 
The erosion and leakage of cys con- 
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tents into lymphoid stroma probably 
also contribute to cyst enlargement 
and squamous metaplasia of the epi- 
thelial lining. 

None of our histologic parameters 
differentiated patients who were HIV 
antibody positive from those who 
were antibody negative, or homosexu- 
als from drug abusers. Our patients' 
lesions did not differ from those 
described in prior reports, except for 
the relatively large number of bilater- 
al lesions we found. Although Ioachim 
et al? did not report finding epimyo- 
epithelial islands, Smith et al? found 
them in four of 12 patients. We found 
them in half of our patients. Finding 
these lesions suggests the possibility 
of an overlap between the benign lym- 
phoepithelial cyst and the benign lym- 
phoepithelial lesion. 

We found Kaposi’s sarcoma in one 
of our 23 patients. Ioachim et al? 
reported a high association of lym- 
phomas associated with these lesions, 
but Smith et al’ and Ulirsch and Jaffe? 
reported no associated malignancies. 
Therefore, it is important to note that 
although the lesion itself is a “benign” 
cystic lesion, malignancies may be 
associated with it. These malignancies 
are those associated with HIV infec- 
tion. 

Benign lymphoepithelial cysts were 
seen in two prisoners. These may rep- 
resent “background” cases, such as 
have been described before the AIDS 
pandemic'^? or in recent reports of 
patients without AIDS risk factors." 
Being a prisoner may, however, in and 
of itself, be a risk factor for AIDS,'*5 
although this possibility is not gener- 
ally accepted. Out of 13 patients at 
risk for AIDS who were tested at the 
time of parotidectomy, three were 
negative for HIV antibodies. This 
indicates that patients with risk fac- 
tors for AIDS who develop these 
lesions should not be assumed to have 
HIV infection. One study described 
eight homosexual men who were HIV 
positive, and another study described 
two of three patients who were HIV 
positive^ (the third patient declined 
testing). Smith et al’ tested only two 
of their 11 patients, all cf whom were 
intravenous drug abusers: they were 
both HIV antibody positive. 

The reason for this difference in the 
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proportion of tested patients who are 
HIV antibody positive is not clear and 
may involve inapparent selection fac- 
tors. What is clear, however, is that 
cystic lesions of the parotid gland can 
be found in patients with AIDS risk 
faetors, whether they are HIV anti- 
body positive or not. Since the 
enzyme-linked immunosorbent assay 
antibody test is highly sensitive, it is 
highly unlikely that three of 13 
patients would have negative results 
due to deficiencies in the method.'5 It 
is possible that another factor other 
than HIV infection may cause these 
lesions in patients who are at risk for 
AIDS. The lymphoid hyperplasia and 
lymphadenopathy associated with 
patients who have AIDS or AIDS- 
related complex may cause duct 
obstruction with cystic dilatation. The 
findings of Ioachim et al? have sup- 
ported this hypothesis. The parotid 
gland is the only salivary gland with 
significant lymphoid tissue within it 
and therefore should be the only sali- 
vary gland involved. The hypothesis is 
confirmed by our findings and those 
of all previous studies, with the excep- 
tion of two cases reported by Ulirsch 
and Jaffe." 

Although Ulirsch and Jaffe? de- 
scribe one patient with symptoms of 
Sjógren's syndrome, two other reports 
do not mention Sjórgren's syndrome 
occurring with the benign cystic lym- 
phoepithelial lesion. Only one patient 
in our study complained of dry mouth 
and dry eyes, and seven patients, 
when asked, denied any such symp- 
toms. Interestingly, mild to moderate, 
mostly periductal inflammation adja- 
cent to the lymphoepithelial cyst was 
noted in a significant number of cases. 
Since this finding was not associated 
with the clinical signs and symptoms 
expected with gland destruction, such 
as dry eyes or dry mouth, these areas 
of inflammation may only indicate 
effects of local compression by the 
cystic lesion or the effects of duct 
blockage. Possibly with time, these 
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effects may increase sufficiently to 
cause the symptoms of Sjógren's svn- 
drome. Other studies have described 
the Sicca syndrome in association 
with HIV infection" and Sjógren's 
syndrome in patients with persistent 
generalized lymphadenopathy.'* 

Computed tomography and fine- 
needle aspiration cytology are helpful 
in the diagnosis of these lesions, but 
do not rule out the possibility of an 
associated malignancy, as others have 
reported? and as we found in one case. 
Thus, the decision of whether or not to 
perform surgery is not answered by 
this study and is left to the judgment 
of each clinician. The incidence of 
lymphoma may be as high as 10%? 
and is not ruled out by CT scan and 
fine-needle aspiration. Individuals in 
whom the diagnosis of coexisting 
malignancy is strongly entertained 
and in whom no alternate method 
such as lymph node biopsy would be 
helpful may need to undergo paroti- 
dectomy for diagnosis. Obviously, the 
risks of parotidectomy, such as facial 
nerve paralysis, must be discussed 
with the patient and may influence 
the decision of whether to operate in 
individuals with overt manifestation 
of AIDS and no clear indication of 
coexisting malignancy. 


CONCLUSIONS 


Benign lymphoepithelial cysts have 
been found in patients with AIDS, but 
not exclusively in these patients. 
Fine-needle aspiration cytology and 
CT are helpful in making the diagno- 
sis. Superficial parotidectomy is cur- 
rently the only way to rule out co- 
existing malignancy, but the actual 
incidence of malignancy is still in 
question. There appears to be no asso- 
ciation with Sjégren’s syndrome, but 
this problem is still under investiga- 
tion at our institution. 
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Rigid Internal Fixation for 
Fraetures Involving 
Toota-Bearing Maxillary Segments 


Robert B. Stanley, Jr, MD. DDS, Gerry F. Funk, MD 


e Fracture dislocatiens of the middle 
third of the “ace usually involve a complex 
combination of the three types of frac- 
tures initially described by LeFort. Treat- 
ment of these injuries requires a six- to 
eight-week period of intermaxillary fixa- 
tion, unless rigid internal fixation devices 
(plates amd serews) are used to stabilize 
the fractures. However, rigid fixation 
carries the risk of producing a malunion 
and serious-malocciusion if not performed 
correctly. A review of 22 patients with 
complex Le crt fractures treated with rig- 
id fixation revealed thatthe only absolute 
contraindication to its use is difficulty in 
interdigitatinc the maxillary and mandibu- 
lar teeth in a passive fashion at the time of 
fracture reduction. Rigid internal fixation 
should therefore be considered as an 
alternative treatment fer most fractures 
of the mide third of the face. 

(Arch Ototeryngol Fead Neck Surg 
1988; 114: 1295-1299) 
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ponas treatment of most frac- 
tures involving tooth-bearing 
segments of the maxilla or mandible 
has included a six- to eight-week peri- 
od of jaw immobilization (Figure, left 
and center). The need for this pro- 
longed period of intermaxillary fixa- 
tion (IMF) has been eliminated for 
many mandibular fractures with the 
use of rigid internal fixation devices 
(plates and screws). Application of the 
same techniques to treat LeFort mid- 
facial fractures has been limited be- 
cause of the thin bone of the maxilla 
and the proximity of the fracture lines 
to the premolar and molar root tips. 
However, recent articles? have de- 
scribed the use of smaller, less rigid 
plates to treat severe midfacial inju- 
ries with adaptation osteosyrthesis 
rather than compression osteosynthe- 
sis. These articles concentrated mainly 
on the restoration of form (appear- 
ance) rather than of function (occlu- 
sion). Therefore, an analysis of the 
postoperative occlusal status of pa- 
tients whose LeFort fractures were 
treated with rigid internal fixation 
and without IMF by the Department of 
Otolaryngology-Head and Neck Sur- 
gery of the Los Angeles County-Uni- 
versity of Southern California Medical 
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Center was undertaken. Multiple pre- 
operative and intraoperative factors 
were evaluated in an attempt to identi- 
fy those patients whe would benefit 
most from this sophisticated surgical 
technique without being placed at risk 
for development of a serious postoper- 
ative occlusal complication. 


PATIENTS, MATERIALS, AND 
METHODS 


During 1987, 22 patients with LeFort 
midfacial fractures (Table) were treated 
with stainless steel rigid internal fixation 
devices (Osteo Maxillofacial Small Frag- 
ment System) and immediate mobilization 
of the jaws. Surgery was generally per- 
formed within seven to ten days from time 
of injury, but this was not possible for 
several patients whose transfer to our 
facility was delayed by other injuries. All 
patients were initially placed into what 
appeared to be their maximum dental 
intercuspation (centric occlusion) using 
disimpaction forceps, arch bars, and inter- 
maxillary wires. LeFort III components 
were approached through either a coronal 
incision if a frontal sinus or nasoethmoidal 
complex repair was required, or through a 
lateral brow incision. The separated zygo- 
maticofrontal suture lines were reduced 
and stabilized, usually with a mini-com- 
pression plate and 2.0-mm screws 8 to 12 
mm in length placed in a bicortical fashion. 
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Left, Combination LeFort IIl /Il/1 injury treated with open reduction and transosseous wire at zygomaticofrontal suture line, 
closed reduction of maxillary fractures, intermaxillary fixation, and craniofacial suspension. Center, Maxillary fractures 
treated with open reduction and interosseous wiring. Intermaxillary fixation still used, but craniofacial suspension eliminated. 
Right, Rigid plates and screws used to stabilize all fractures, thus eliminating need for intermaxillary fixation. 


Access to the LeFort I and II components 
was through extended gingivobuccal inci- 
sions, and fixation was with trimmable, 
multihole noncompression plates and 2.0- 
mm screws 6 to 12 mm in length. These 
screws were placed in a bicortical fashion 
if they were used in the thick bone of the 
zygomatic or alveolar regions, but most 
were placed as monocortical screws in the 
thinner walls of the maxilla. 

An attempt was made to bridge the 
LeFort II and/or I components on each 
side with a single straight plate attached 
exactly over the zygomaticomaxillary but- 
tress. However, if the proximity of the 
fracture lines to the tooth roots prevented 
this, the straight plate was attached at an 
angle to the buttress (Figure, right), or a 
120? angle plate was used with the lower 
arm attached parallel to the root tips. At 
least two screws were placed into the zygo- 
ma or maxillary wall above the II/I frac- 
ture lines and two screws into the maxil- 
lary wall and alveolus below. If a plate was 
severely angled in relation to the buttress, 
at least three screws were placed on each 
side of the fractures. 

No plates were placed over the nasomax- 
illary buttresses to stabilize the LeFort 
fractures, although several were placed in 
this area as part of the repair of a nasoeth- 
moidal complex fracture. Parasagittal 
fractures of the palate were stabilized with 
either the same type plate material placed 
across the premaxillary area after con- 
touring of the anterior nasal spine, or with 
an interosseous wire placed through the 
palate posteriorly and a lag screw through 
the thick alveolar bone below the spine 
anteriorly. After all screws were tight- 


ened, the occlusion was checked with the 
patient out of IMF and the arch bars were 
removed. 

Mobility of the maxilla was tested at 
each follow-up examination by manual 
palpation. Occlusion was visually inspected 
for any premature contacts that either 
totally prevented maximum interdigita- 
tion of the teeth or forced the patient to 
slide from the premature contact into max- 
imum interdigitation. The patients were 
also questioned regarding a subjective 
change in occlusion, altered chewing hab- 
its, and temporomandibular joint discom- 
fort. 


RESULTS 

Although all patients were thought 
to have a stable occlusion when they 
left the operating room, two developed 
a unilateral open-bite deformity that 
required revision surgery utilizing a 
different fixation technique at the end 
of the first postoperative week. 
Another patient who appeared to have 
healed wounds and a normal occlusion 
three weeks postoperatively did not 
return for additional follow-up. All 
other patients were seen in the outpa- 
tient clinic within approximately 
three weeks and again six weeks post- 
operatively. Patients with complica- 
tions were then seen on a regular 
basis until the problem was corrected. 
Patients without complications were 
routinely scheduled for follow-up 
evaluations every three months for 
the first postoperative year. The 
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length of follow-up varied from three 
to 12 months, with all follow-ups of 
less than six months being due to the 
patient’s unwillingness to return for 
routine examination. Twenty-one pa- 
tients (including the reoperated cases) 
were believed to have a solid union of 
their LeFort fractures at the last vis- 
it. A statement cannot be made 
regarding the patient who did not 
return after three weeks. 

Reduction and fixation of one or 
both zygomaticofrontal suture lines 
was the initial step performed in all 
cases with a LeFort III component. 
The fixation of the zygomatic bones 
back to the skull base restored cheek 
contour and established a platform 
for suspension of the maxillary frag- 
ments. Once this platform was estab- 
lished, reconstruction of the LeFort 
II/I components presented common 
problems in each case. Therefore, the 
patients can be divided into four main 
groups based on the pyramidal (II) 
and low transverse (I) fracture pat- 
terns. 


Group 1: Bilateral LeFort | Fractures 


Three patients suffered isolated 
bilateral low transverse fractures of 
the maxilla. Only one of these patients 
had an associated fracture, ie, a sim- 
ple nasal fracture. All three patients 
were placed into temporary IMF with 
minimal manipulation of the maxilla, 
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LeFort Fractures Treated With Internal Fixation, in Order of Occurrence” 


Time 
Fractures From Difficulty 
Patient ——— A Injury to With 
No. Right eft Associated Surgery, d Reduction ‘Occlusion 






Il 


NEC, 3 
3 Hl I I 


Ii I Frontal sinus, 1; 


NEC, 2; 
temporal 


bone, 3; orbit, 


4 
5 i ut NEC 






II] 


HM Mandible 


8 Wu ll Orbit, 1; NEC, 2 
a " HE M Mandible 

10 1p Ine d n NEC 

11 1 I tl Frontal sinus 





Split palate, 1; 
mandible, 2; 


NEC, 3 





13 il II 
NEC, 2 





Split palate, 1; 
mandible, 2; 


NEC, 1; orbit, 2 


Frontal sinus, 1; 








7 None Normal 


Normal 


6 None Normal 
T None Normal 
14 None Normal 
11 None Normal 


Same day None Normal 


Length of 
Follow-up, 
mo Comments 


Thermal sensitivity; plates 
removed 


Final follow-up by verbal 
report only 





12 


Plates remeved at time of 
rhinoplasty 





12 Long-term drainage; plates 
removed 
Thermal sensitivity; plates 
removed 
Nonunion of mandible; - 
required revision surgery 






12 Long-term drainage; plates 


removed 

10 n. 

12 Final followup by verbal 
report onty 





Plates removed at time of 
rhinoplasty 


Frontal sinus Normal 


Split palate 


Wh Wel 






Split palate, 1; 
mandible, 2 


ar 


Markedt 





Right open bite 


Worsened anterior 


Reoperation on and treated 
with intermaxillary 
fixation 


Preexisting anterior open 
bite 






Orbit Normal 


19 p MAA Ed 
et Wate Mandible 
21 | 1 





Mandible, 1; 


orbit, 2; 


NEC, 3 


* NEC indicstessnasoethmaide! compiex fracture. |, Il, and Ill refer to LeFort fractures (see text for details). 


TSee text for éetails. 


and all healed with a narmal occlusal 
relationship. 


Group 2: Bilateral _eFort Il 
Fractures 


Seven patients suffered bilateral 
pyramidal fractures of the maxilla. 
Three of these patients also had a 
unilateral LeFort III component and 
two a bilateral LeFort II component. 
Associated irguries included fractures 
of the frontal sinus (one) nasoethmoi- 
dal complex (three) orbital floor 
(two), and mandible (two). All seven 


open bite 
ds Normal 
7 Moderatet Normal 
8 Markedt Acceptable 
10 None Normal 


Markedt Left apen bite 


patients were placed into temporary 
IMF with minimal manipulation of 
the maxilla and all healed with a 
normal ocelusal relationship. Of note, 
a minor occlusal adjustment was per- 
formed in the operating room follow- 
ing removal of the arch bars and IMF 
in case 5. This patient was noted to 
have a very short slide into centric 
occlusion and several apparent pre- 
mature contacts were removed with 
selective grinding on the involved 
teeth. The patient perceived his final 
occlusion to be normal. 
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Long-term POSTS plates 


removed 
3 wk Unavailable for follow-up 
6 Maxillomandibular complex 
deviated to right 
4 Long-term drainage; plates 
removed 





Reoperated on and treated 
with intermaxillary 
fixation 


Group 3: Unilateral Combination 
LeFort Il-l Fractures 

Ten patients suffered a combination 
low transverse-pyramidal fracture on 
one side of the maxilla and an isolated 
transverse or pyramidal fracture on 
the other side. Eight of these patients 
also had a unilateral LeFort III com- 
ponent (usually on the same side as 
the combined maxillary injury) and 
only one had a bilateral LeFort III 
component. Associated injuries in- 
cluded fractures of the frontal sinus 
(three), nasoethmoidal complex (five), 
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orbital floor (two), mandible (three), 
and temporal bone (one). Three 
patients also suffered a full-length 
parasagittal fracture of the palate. 

Seven of the patients in this group 
were placed into temporary IMF with 
minimal manipulation of the maxilla, 
and all seven healed with a normal 
occlusal relationship. One patient 
(case 19) required a moderate amount 
of manipulation in that the disimpac- 
tion forceps were applied twice to the 
maxilla before the upper dental arch 
could be passively occluded with the 
lower arch. This patient was last seen 
at a three-week postoperative visit at 
which time he had a normal occlusion 
and healed wounds. The other two 
patients (cases 15 and 22) required 
extensive manipulation of the maxilla 
so that the dental arches could be 
occluded during the time of temporary 
IMF. In fact, maximum intercuspa- 
tion of the teeth was achieved only 
with final tightening of the IMF 
wires. Both patients appeared to have 
a solid occlusion when the IMF was 
removed, but both were noted to have 
a unilateral open bite seven days lat- 
er. Of note, the teeth that contacted 
prematurely in these patients were on 
the side of complex III/II/I fractures 
and the open-bite deformities were on 
the side of isolated II or I fractures. 
Both patients underwent revision sur- 
gery and were successfully treated 
with semirigid interosseous wiring 
and six weeks of IMF. 


Group 4: Bilateral Combination 
LeFort Il-l Fractures 


Two patients suffered bilateral 
combination low transverse-pyrami- 
dal fractures. A unilateral LeFort III 
component was present in one patient. 
Both patients had associated mandib- 


cular fractures and one had a parasag- 


ittal palatal fracture. Difficulty was 
encountered with patient 16 when the 
temporary IMF was placed because of 
a preexisting anterior open-bite 
deformity. A truly solid intraopera- 
tive occlusion was never obtained, and 
postoperatively the patient com- 
plained of a premature occlusal con- 
tact on the left side that caused him to 
slide into a more normal bite. He is 
presently being evaluated for occlusal 
adjustment with possible orthodontic 
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therapy. Patient 20 also required 
extensive manipulation of the maxilla 
to reestablish occlusion. In addition to 
his multiple midfacial fractures, he 
also suffered fractures of the mandib- 
ular symphysis, left angle, and right 
condylar neck. The condylar fracture 
was minimally displaced and was 
therefore not treated with open reduc- 
tion and fixation. At present, the 
patient has a solid occlusion but feels 
that his entire maxillomandibular 
complex has been rotated to the right. 
He also has intermittent discomfort 
in his left temporomandibular joint. 


Plate Removal 


Plates and screws were removed 
from six patients for reasons directly 
related to the presence of a foreign 
body. Two patients experienced pro- 
longed bilateral thermal hypersensi- 
tivity; two patients with long plates 
that extended over the malar emi- 
nence had persistent lower eyelid 
inflammation and retraction; and two 
patients had exposure of both plates 
with long-term drainage through the 
gingivobuccal incisions. All problems 
resolved following removal of the 
metal devices. Two other patients had 
all plates removed at the time of an 
elective rhinoplasty eight months fol- 
lowing the initial surgery. Of note, 
although the screws placed through 
the thinner bone of the antral walls 
were frequently loose at the time of 
removal, all maxillary fractures 
appeared to have healed by bony 
union. There was no evidence of dam- 
age to a tooth root by the screws in 
any patient. 


COMMENT 


Advocates of rigid internal fixation 
for the treatment of maxillary frac- 
tures point to the early mobilization 
of the mandible with improved airway 
access in the immediate postoperative 
period, and an earlier return to nor- 
mal mouth opening. This leads to 
greater patient comfort, improved 
oral intake, an earlier return to a 
more normal diet, and better oral 
hygiene? However, rigid fixation is a 
nonforgiving technique that will not 
allow for postoperative adjustment of 
the position of the maxilla by the 
patient's own muscle pulls or orth- 
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odontic-type traction on the arch 
bars. Therefore, any error in the tech- 
nique when using rigid fixation 
devices to reattach the skeleton of the 
middle third of the face to the skull 
may produce a permanent malunion 
and serious malocclusion. 

Assuming that the correct interdig- 
itation of the teeth is established by 
the temporary IMF, malunion of 
LeFort fractures treated with rigid 
fixation devices may result from 
either inaccurate adaptation of the 
plates to the midfacial bony contours, 
or failure to have one or both mandib- 
ular condyles seated in the glenoid 
fossae in the correct centric occlusion 
position when the plates are adapted. 
If the plates are not perfectly adapted 
to the bone, tightening of the screws 
may produce torque in the system, 
and the fragments may move to 
produce a malocclusion when the IMF 
is removed? If the condyles are not 
correctly seated in the fossae during 
the reconstruction, a malocclusion 


‘and/or temporomandibular joint dys- 


function may occur when the patient’s 
normal muscle balances attempt to 
return the mandible to its correct 
position. 

In our series, it appeared that an 
adaptation error was the possible 
cause of a malocclusion following 
removal of the arch bars and IMF in 
only one case. The single patient who 
was noted to have a slight shift in his 
occlusion in the operating room may 
have had a small amount of torque 
produced by a poorly adapted plate. 
Although the torque caused immedi- 
ate movement of the maxilla, the 
movement was so minor that a very 
limited intraoperative occlusal ad- 
justment negated the need for remov- 
al and reapplication of the plates. All 
the other patients had stable interdig- 
itation of the teeth when the inter- 
maxillary fixation was removed, and 
no problems were noticed until five to 
seven days later when postoperative 
edema was decreasing and mobiliza- 
tion of the mandible was increasing. 
At this point, two patients complained 
of their teeth contacting on one side 
only and one patient felt that his an- 
terior open-bite deformity was slight- 
ly worsened from his pretrauma sta- 
tus; another patient felt that his chin 
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was deviated t» the right, although 
his tee! 3 oecluded in the same fashion 
as whem he lef: the operating room. 
The faeter common to all of these pa- 
tients was the extreme difficulty en- 
counterec in the operating room dur- 
ing reduction of the fracture disloca- 
tions. Even with direct visaalization 
and manipulation cf the individual 
fracture fragments, as well as vigor- 
ous mari»ulatien of the entire maxil- 
la with the disimpaction forceps, the 
teeth could not be maximally interdig- 
itated im a passive manner. Satisfac- 
tory occ.usion was obtained only with 
final tigasening of the IMF wires. 

In bets patients with unilateral 
open bites, it would seem that the 
mandible was pulled into occlusion 
with an ncompletely reduced maxilla, 
thus pui ing thecondyle on the side of 
the mos: severe LeFort injury down 
and forward. With return of the man- 
dible todts correet position, the maloc- 
clusions resulting from unequal verti- 
cal dimension of the reconstructed 
zygomaticomaxilary buttresses be- 
came obvious. When these patients 
were taken to the operating room and 
placed onder general anesthesia for 
revision surgery. it vas found before 
removal ef the plates that the teeth 
could be easily brought back into 
bilateral ecelusien by moving the low- 
er jaw toward the side of the open 
bite. In t3» patient with the increased 
anterior 5»en bite, both condyles were 


most likely pulled down when the IMF 
wires were tightened in an erroneous 
attempt to overclose the normal open 
bite. Also to be considered is that 
three of the four patients with occlu- 
sal complaints suffered serious man- 
dibular fractures. It is therefore pos- 
sible that edema, effusion, or kemato- 
ma in the temporomandibular joint 
itself contributed to the fixation of 
the maxilla in an abnormal position. 
The patient who complained of devia- 
tion of the chin, but had a solid occlu- 
sion, suffered a minimally displaced 
subcondylar fracture on the side of 
the deviation. It appeared that this 
small amount of displacement led to 
rotation of the maxillomandibular 
complex to that side, allowing the 
subcondylar fracture to heal in this 
position. 

Rigid internal fixation is an accept- 
able alternative method for treating 
LeFort fractures. Recent improve- 
ments in instrumentation, implant 
design, and metallurgical properties 
have greatly reduced technical diffi- 
culties that may be encountered with 
any of the available maxillofacial 
plating systems. However, unless rig- 
id internal fixation is used in carefully 
selected patients, it can produce a 
serious malunion and malocclusion. 
The only absolute contraindication for 
its use appears to be difficulty in 
bringing the teeth into a passive cen- 
tric occlusion at time of reduction of 
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the fractures and placement of tempo- 
rary IMF. If diffieulty is encountered, 
the maxillomandibular relationship 
may be reestablished with the man- 
dibular condyles improperly seated. 
Fixation of the maxilla in this posi- 
tion will lead to malunion and maloc- 
clusion when the IMF is released and 
the mandible returns to its normal 
relationship to the skull base. To 
avoid this problem, it may be best to 
use semirigid wire fixation on the 
transverse and pyramidal components 
of complex LeFort fractures in 
patients that cannot be brought pas- 
sively into occlusion. Plates and 
screws can still be used to rigidly 
stabilize the LeFort III components, 
with interosseous wires used to stabi- 
lize the maxilla to the zygomatic 
bones. This will give an accurate 
reconstruction of vertical dimension, 
and will still allow the patients to 
perform minor adjustments (with 
their own muscle pulls) of the align- 
ment of the maxillomandibular com- 
plex. 
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Anterior Cricoid Split, 1977-1987 


Evolution of a Technique 


Robin T. Cotton, MD; Charles M. Myer III, MD; 
Glenn O. Bratcher, MD; Cynthia M. Fitton, RN, BSN 


@ Acquired subglottic stenosis is a 
well-documented complication of endo- 
tracheal intubation in infants. In past 
years, many of these patients required a 
tracheotomy for a period of years prior to 
laryngotracheal reconstruction. The ante- 
rior cricoid split procedure was devel- 
oped as a method of treatment for severe 
laryngeal stenosis in infants and young 
children without resorting to a tracheoto- 
my. An analysis of our institution's ten- 
year experience with 67 patients is pre- 
sented, detailing the changes in surgical 
technique that have taken place over that 
time period. This is contrasted with alter- 
native means of cricoid decompression 
advocated by other surgeons. Our review 
supports the efficacy of this procedure 
when there is strict adherence to certain 
criteria prior to the performance of the 
operation. Specifically, this operation 
should be restricted to neonates or young 
infants whose pathology is limited to the 
glottis and subglottis or both, and in 
whom there is adequate pulmonary 
reserve. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1300-1302) 


aa its development more than ten 
years ago, the anterior cricoid 
split procedure has undergone an evo- 
lution in terms of both the surgical 
technique and the population for 
whom the procedure is indicated. Our 
institution’s experience with 67 
patients who have undergone an ante- 
rior cricoid split procedure is 
reviewed, emphasizing the current 
indications, contraindications, and 
surgical techniques utilized. 
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PATIENTS AND METHODS 


The patients were examined endoscopi- 
cally in the operating room under general 
anesthesia, utilizing rigid bronchoscopy 
with appropriate telescopic attachments. 
Vocal cord mobility was assured during the 
endoscopic examination, and  choanal 
patency was evaluated. Exclusion criteria 
that made the patient ineligible for an 
anterior cricoid split procedure included 
other airway lesions that would prevent 
extubation, such as severe laryngomalacia, 
supraglottic web, cleft larynx, interaryte- 
noid fixation, internal thyroglossal duct 
cyst, epiglottic cyst, vallecular cyst, laryn- 
geal neoplasm, vocal cord paralysis, tra- 
cheal web, tracheal neoplasm, bronchogen- 
ic cyst, tracheomalacia, tracheal stenosis, 
vascular ring, macroglossia, mandibular 
hypoplasia, and choanal atresia. 

Once the degree of laryngeal injury was 
substantiated endoscopically, an anterior 
cricoid split was performed as previously 
described by Cotton. Patients weighing 
less than 2500 g at the time of the proce- 
dure had a stent placed for 14 days. 
Patients who weighed more than 2500 g 
had a stent placed for seven days. A naso- 
tracheal tube served as the stent and was 
sized according to the patient’s weight at 
the time of the procedure. Patients who 
weighed 1500 to 2000 g were given a 3.0-mm 
tube; those who weighed 2000 to 2500 g had 
a 3.5-mm tube placed; and those who 
weighed 2500 to 3000 g had a 4.0-mm tube 
placed. Steroids were administered for 24 
hours prior to extubation and were contin- 
ued for five days following removal of the 
tube. Dexamethasone sodium phosphate (1 
mg/kg/d) in divided doses was adminis- 
tered intravenously, orally, or via a naso- 
gastric tube. Steroid treatment was discon- 
tinued if malignant hypertension devel- 
oped. After extubation, patients received 
humidified air and racepinephrine treat- 
ment as needed. Chest physiotherapy and 
suctioning were performed as necessary. 
Patients received nothing by mouth for 24 
hours following extubation. If a patient 
developed airway obstruction following 
extubation, he or she was reintubated with 
a 3.0-mm nasotracheal tube. An effort was 
made to extubate the patient after an 
additional period of intubation and, if this 
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failed, endoscopy was again performed to 
assess the need for a repeated anterior 
cricoid split procedure or other interven- 
tion. Standard medical care was provided 
in all cases in cooperation with the attend- 
ing neonatologist or intensive care physi- 
cian. 


RESULTS 


Sixty-seven patients underwent an 
anterior cricoid split procedure be- 
tween Jan 1, 1977, and Dec 31, 1987. 
The ages at surgery ranged from 4 
days to 33 months; the weights ranged 
from 0.79 to 15.2 kg; there were 17 
girls and 50 boys. It should be noted 
that the 4-day-old child was a term 
infant with congenital subglottic ste- 
nosis. Forty-seven patients were suc- 
cessfully extubated, 13 patients 
required tracheotomy, six patients 
died prior to extubation, and one 
patient died 24 hours following extu- 
bation, giving an overall success rate 
of 70%. Excluding the seven patients 
who died, the suecess rate for extuba- 
tion following an anterior cricoid split 
was 78.3%. Patients who underwent 
the anterior cricoid split procedure 
appear to fall within three distinct 
clinical categories (Fig 1). 

The largest group of patients (group 
1) was composed of 38 infants who 
were intubated at birth but in whom 
multiple attempts at extubation 
failed. As noted in Fig 2, the majority 
of these patients were premature 
infants. The suecess rate of extuba- 
tion in this select group of patients 
was 66% (Fig 3). Six perioperative 
deaths occurred within this group, but 
none was secondary to the procedure 
itself. All patients died of concurrent 
medical problems while intubated fol- 
lowing the anterior cricoid split proce- 
dure. No deaths have occurred in the 
last five years, a factor largely attrib- 
utable to the strict criteria that have 
been developed to determine eligibili- 
ty for the procedure. 
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The seeonc group cf patients (group 
2) was eemposed of D infants who 
developed iacreasinz or recurrent 
signs and symptoms of upper airway 
obstructien within the first few 
months of life, usualy increasing in 
severity despite maximum medical 
therapy. Although some patients were 
still in the neonatal nursery at the 
time of eperation, ethers had been 
discharged home, only to suffer respi- 
ratory «compromise. 

Airway support was believed to be 
necessary, and the anterior cricoid 
split procedure was performed as an 
alternative to tracheotomy when 
appropriate aryngezl pathelogy ex- 
isted. As noted in Fig 2, this group of 
patients comprised a larger percent- 
age of term nfants. Successful extu- 


Groups, 
Patients Wth Trachectomy 
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—— 
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Group 1, 
Patients Intubated at Birth 
but Vith Failed Extubation 
(n = 38) 





bation occurred in 75% of the patients 
in this group. 

The third group of infants (group 3) 
was composed of nine patients in 
whom a tracheotomy had previously 
been performed for laryngeal patholo- 
gy. Extubation was accomplished in 
78% of patients in this group. One 
death in this group occurred 24 hours 
following extubation, when the child 
developed a severe aspiration pneu- 
monia. 

Complications were uncommon in 
patients who underwent an anterior 
cricoid split procedure but did -nclude 
pneumothorax (one), wound hemor- 
rhage (one), wound infection (one), 
accidental extubation (two), erdotra- 
cheal tube occlusion (two), and trache- 
al granulation tissue (one). 


Group 2, 
Patients With Progressve 
Airway Obstruction 


a 


Fig 1.—Gistrbution of Datients who underwent anterior cricoid split procedure (N =67). 


Fig 2.—Gompasison of gestational status between three groups of 
patients whe underwent anterior cricoid split procedure. 
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COMMENT 


When originally developed, the 
anterior cricoid split proeedure was 
viewed as an alternative to tracheoto- 
my for the neonate in whom extuba- 
tion was not possible because of nonfi- 
brotic subglottic pathology. Cotton 
and Seid! emphasized that the opera- 
tion should only be performed in 
patients with severe subglottic pa- 
thology and minimal glottic patholo- 
gy. Our experience with 67 patients 
over the last ten years at Children's 
Hospital Medical Center, Cincinnati, 
has allowed us to expand the indica- 
tions for this procedure while modify- 
ing the original surgical technique 
and perioperative management of 
these patients. As noted in the “Re- 
sults” section, the patients who 
underwent an anterior cricoid split 
procedure can be placed into three 
distinct clinical categories. The larg- 
est group of patients (group 1), those 
for whom the procedure was original- 
ly designed, was composed of neonates 
in whom extubation failed secondary 
to documented laryngeal pathology. 
Although one child weighed 790 g at 
the time of the procedure, we now 
advocate delay of the procedure until 
a child weighs at least 1500 g. Groups 
2 and 3 were both composed of older 
children (up to 33 months of age) with 
subglottic or glottic pathology, or 
both. Despite aggressive medical 
management, the patients in group 2 
presented with signs and symptoms of 
progressive upper airway obstruction 
requiring interventional support. The 


Fig 3.— Comparison of rates of extubation between three groups of 
patients whc underwent anterior cricoid split procedure. 
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patients in group 3 had previously 
undergone a tracheotomy for laryn- 
geal pathology. As demonstrated by 
groups 2 and 3, the original concept of 
performing this procedure only in the 
neonatal age group is a rather limited 
one. The success of the anterior cri- 
coid split in these groups emphasizes 
its applicability outside the neonatal 
age group and even in individuals 
with fibrous laryngeal stenosis. 
Unfortunately, however, there is no 
definitive method of determining 
whether an anterior cricoid split pro- 
cedure will be sufficient in cases of 
mild-to-moderate anterior subglottic 
stenosis or whether a laryngotracheo- 
plasty with a costal cartilage graft 
will be required. 

The anterior cricoid split procedure 
should never be performed without 
endoscopic confirmation of anterior 
glottic or subglottic pathology. Simi- 
larly, we believe that the cricoid split 
should be performed through an open 
surgical technique and not in a percu- 
taneous fashion.’ In addition, we think 
that patients should weigh at least 
1500 g at the time of the procedure to 
facilitate the surgical technique. Sec- 
ondary lesions of the upper aerodiges- 
tive tract may limit the procedure’s 
success and influence the physician to 
perform a tracheotomy instead of the 
anterior cricoid split procedure. How- 
ever, correction of the secondary 
problem prior to attempted extuba- 
tion may preclude the necessity of 
performing the anterior cricoid split 
procedure or, alternatively, may sub- 
sequently allow the anterior cricoid 
split procedure to be successful. 
Mobility of the vocal cords and cho- 
anal patency should be assessed prior 
to the performance of an anterior 
cricoid split procedure. 

In one of Cotton's previously 
reported series, the common factor in 
those patients who died prior to extu- 
bation and in those in whom extuba- 
tion failed following the anterior cri- 
coid split procedure appeared to be 
lack of adequate pulmonary reserve. 
This function is quite difficult to 
assess in the neonatal age group. 
Effective communication with the 
neonatologist and the pulmonary 
medicine specialist can assist the oto- 
laryngologist in making this determi- 
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nation preoperatively, thus avoiding 
unecessary surgical failures. At 
present, our protocol demands that 
patients have no assisted ventilation 
for ten days prior to the procedure; 
that the supplemental oxygen re- 
quirement be less than 35%; and that 
there be no acute upper or lower respi- 
ratory tract infection at the time of 
the procedure. In addition, patients 
should have no congestive heart fail- 
ure for one month or any hypertensive 
disease that would preclude steroid 
use. 

The use of steroids just prior to 
extubation and in the first five days 
following extubation appears to have 
been an effective adjunct to extuba- 
tion. In those patients in whom an 
anterior cricoid split procedure fails, 
endoscopic examination is appropri- 
ate to direct further therapy. In some 
individuals, reintubation for a longer 
period of time may allow subsequent 
decannulation. In other individuals, a 
second anterior cricoid split procedure 
may be appropriate. Division of the 
posterior cricoid lamina has been 
advocated by some authors in such 
eases,‘ although we have not found 
this to be necessary. In a limited 
number of patients, there may be 
granulation tissue at the site of the 
previous incision, which will limit 
extubation. Although tracheotomy 
may be necessary in some of these 
patients, removal of the tracheal 
granulation tissue may allow success- 
ful extubation. 

Caution is urged before advocating 
the performance of this procedure in a 
facility unequipped to deal with criti- 
cally ill infants. Expert nursing care 
is mandatory to prevent accidental 
extubation or plugging of the endotra- 
cheal tube. Although tracheal stay 
sutures may allow prompt reinsertion 
of the endotracheal tube through the 
neck during an emergency situation, 
the health care team’s goal should be 
to prevent a potential catastrophic 
situation. Patients are sedated while 
intubated, but paralysis is not utilized 
routinely. Effective communication 
with an intensive care physician will 
optimize care and help to assure a 
safety outcome. 

There is no consensus of opinion 
regarding the mechanism of success 
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for this procedure, although interrup- 
tion of the cartilaginous framework of 
the subglottis and glottis may de- 
crease mucosal inflammation, allow 
drainage of submucosal cysts, or allow 
the cricoid cartilage to open because 
of its inherent elasticity. The revised 
surgical technique has possibly accen- 
tuated these effects, thus explaining 
our continued success with the 
expanding indications for this proce- 
dure. 
CONCLUSIONS 


Ten years of experience have dem- 
onstrated that the anterior cricoid 
split procedure is no longer an opera- 
tion only intended for the extubation 
problem in the neonate. It is now an 
acceptable form of therapy for mild- 
to-moderate laryngeal stenosis in 
infants and children without defin- 
able upper age limit. Although the 
indications for the procedure have 
expanded, it is not a panacea; the 
patient’s therapy must be individual- 
ized according to the surgeon’s endo- 
scopic observations. Under no circum- 
stances should a surgeon utilize this 
procedure when another form of ther- 
apy would be more appropriate, 
regardless of the invasiveness of the 
alternative procedure. 

With the extended surgical tech- 
nique, questions arise regarding the 
appropriateness of the name original- 
ly coined for this operation. In truth, 
anterior laryngotracheal decompres- 
sion more accurately and completely 
describes the surgical technique 
employed today. Adoption of this 
term will complement the evolution of 
this procedure’s indications and surgi- 
cal technique. 
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Further Experience With the 
Myomucosal Tracheoesophageal Shunt 


Marshal! $tpome. MD, MS; Daniel Brasnu, MD; Henri Laccourreye, MD 


€ A follow-up study to the initial work 
of Strome and colleagues in advancing 
the concep! of the myomucosal flap for 
voicing following total laryngectomy is 
described. Data are evaluated from 30 
patients. Seven of the eight original 
patients have functiening shunts with 
excellent vaicine and six remain tumor 
free at mare thar two years. In the Laen- 
nec Hospita: (Paris) series of 22 patients, 
seven shunts are functioning indepen- 
dently. Eleven of20 inferiorly based flaps 
stenosed, and ail stenoses occurred at 
the posterier tracheal wall. Technique 
refinements improved the patency per- 
centage with the-sevea successes occur- 
ring in the las! 13 procedures. Four 
patients in the series had flap necrosis, 
two of whom had diabetes mellitus and 
two others extensive paratracheal resec- 
tions. The technique continues to merit 
consideration, rezognizing that there is a 
learning cume before success can be 
anticipated. 

(Arch @telaryngol Head Neck Surg 
1988; 114:4303- 1806) 
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P 1986 Strome advanced the concept 
of the myomucosal unit for phona- 
tion following total laryngeetomy.!? 
As the flap development evolved, an 
overlapping inferior muscle and supe- 
rior mucosal flap with a functional 
proximal sphincter was suggested as 
the optimal configuration. As a corol- 
lary to the original report, eight cases 
from the developing group and 22 
from Laennec Hospital (Paris) are 
analyzed. Of importance is the consid- 
eration that an earlier desizn was 
used by the latter group (Fig 1). This 
was the original inferiorly based mus- 
cle and mucosal unit that was con- 
structed in 20 of the 22 patients. As 
the  Laennec group's teehnique 
evolved, technical modifications in the 
shunt-to-tracheal anastomosis signif- 
icantly improved patency znd ef- 
ficacy. 


PATIENTS AND METHODS 


The data will be reported separately 
from the two groups, allowing comparison, 
contrast, and germain inferences (Table). 
Two patients have been added to the origi- 
nal group, the hiatus in further operations 
being intentional to assess two-year sur- 
vival and recurrence. After two years, five 
of the original six patients remained tumor 
free, thus establishing for this greup that 
immediate reconstruction with the de- 
scribed technique did not make a negative 
impact on survival. Currently, seven of the 
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eight patients have functional shunts with 
excellent speech. There were two initial 
failures. The first patient who had a shunt 
performed was the only patient in the 
initial group with an inferiorly based flap 
(Fig 1). Substantive vocalization was never 
achieved and the shunt closed spontane- 
ously. The seventh patiert stenosed during 
radiation oncology after an initially 
encouraging result. The stenosis occurred 
at the tracheal anastomosis. Opening the 
mucosa under local anesthesia enabled 
identification of a still patent tube. Dilata- 
tion was followed by prosthesis placement, 
and vocalization is excellent. Of the seven 
functional shunts, three required a pros- 
thesis. Two of these shunts were entirely 
superior in design, and one of the currently 
preferred configuration (Figs 2 and 3). 
Four shunts function independently. Three 
shunts were constructed with the latest 
technique, and one was entirely superiorly 
based.? 

Between December 1985 and February 
1987, the Laennec group performed 22 
shunts. The first two were superiorly based 
(Figs 2 and 3), and the last 20 were of the 
original inferior configuration (Fig 1). 
Only seven of the 22 shunts are currently 
funetional. One shunt, however, remains 
functional following radiation therapy. 
From these seven patients one is classified 
as having excellent voicing, three have a 
voice and are improving with speech ther- 
apy, and three are initiating speech 
therapy. 

Eleven of the inferiorly based flaps in 
the Laennec series stenosed. Seven ste- 
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noses occurred when an extramucosal 
anastomosis was performed between the 
shunt and the posterior tracheal wall. The 
stenosis was always located at the posteri- 
or wall of the trachea and occurred prior to 
initiating radiation oncology. Of impor- 
tance is the recognition that stenosis did 
not occur when the shunt was pulled 
through the tracheal fenestra, as original- 
ly described, and an endotracheal trans- 
mucosal suturing technique was used (Figs 
2 and 3). Interestingly, prior to closure, 
nine of the 11 patients were able to voice. 





Flap Derivation 













Flap Function Complications: * 


————D 


Cases, | ————————————4 With Without Flap 
Group Total Inferior Superior Prosthesis Prosthesis Stenosis Aspirationt 
OG 8 1 7 3 4 2t 3 


Not used 


Aspiration was not a problem for either 
group; only eight of the 30 patients had 
aspiration. Seven patients could be consid- 
ered class I and only one class II. 


COMPLICATIONS 


Surgical complications were not exces- 
sive, other than shunt closure. There was 
one substantive wound breakdown, not 
including the shunt, in a previously irradi- 
ated drug abuser. The latter closed with 
local eare only and the shunt remains 
functional. Four patients suffered flap 


Functional 






* OG indicates originating group; LH, Laennec Hospital (Paris). 
tAspiration not of clinical relevance. 
One postirradiation, opened under local anesthesia and functions with prosthesis. 
§Seven failed for subsequently corrected technical considerations. 


necrosis. Two had diabetes mellitus and 
two others had tota! thyroidectomies with 
associated bilateral paratracheal lymph 
node dissections that could have compro- 
mised flap circulation. One of the !atter 
patients also had major gastroesophageal 
reflux. 


COMMENT 


A surgical alternative to esophageal 
speech is justifiable if the following 
criteria are met: the reconstruction 
can be performed at the time of the 
ablative procedure; the surgical mar- 
gins are adequate and survival statis- 
tics are equal to currently accepted 
norms; the vocal quality equa:s or 
exceeds esophageal speech; and aspi- 
ration is not limiting. The tracheoeso- 
phageal shunt considered is mucosal 
in derivation, not the full-thickness 
esophagus. In the advanced design a 
superior muscle sling acts as a protec- 
tive sphincter during swallowing. The 


Fig 1.—A, Area of resection. B, Inferiorly based muscle flap in anterior esophageal wall. C, Inferiorly based 
mucosal flap. D, Mucosal flap tubed over No. 10 catheter. E, Mucosal tube through base of muscle flap and 


sutured to tracheal mucosa. 
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Fig 2.—4, Cuff on endotracheal tube inflated, inferiorly based muscle flap. Superiorly based mucosal flap 
outlined (B) and cut (C). D, 3-0 polyglactin (Vicryl) interrupted sutures close mucosal tube over No. 10 
catheter. Continuous inverting suture closes esophageal window? 


Fig 3.—E, Superior muscle sling is separated from underlying mucosae bluntly. F, Mucosal tube is brought 
under muscle sling and through superior fenestra in muscle. G. Esophageal muscle flap is closed. H, 
Posterior tracheal fenestra is created with 4-mm dermal punch. Mucosal tube is sutured to mucosal side of 
tracneal fenestra. Two supporting sutures from shunt to posterior tracheal wall relieve any tension on 
intema! suture line.? 
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superior direction of airflow is impor- 
tant if speech acquisition is the major 
objective.* 

The operative procedure can be per- 
formed at the time of the resection in 
less than one hour. A lack of speech 
acquisition initially is not synony- 
mous with failure, as a duckbill pros- 
thesis is readily accommodated. With 
the shunt as developed, speech quality 
is better than with a prosthesis placed 
following a secondary tracheoesopha- 
geal puncture. The mucosal sleeve 
grasps the prosthesis preventing air 
escape during phonation. Also, spon- 
taneous prosthesis extrusion is not 
tantamount to closure if rapid 
replacement is not accomplished. The 
mucosal-lined tube remains patent. 

It is clear that success with the 
technique relates to surgical experi- 
ence. The Laennec results highlight 
several critical technical considera- 
tions. The tracheal anastomosis is 
key, as all stenoses occurred at the 
flap juncture with the tracheal wall. 


1. Conley JJ, DeAmesti F, Pierce MK: A new 
surgical technique for the vocal rehabilitation of 
the laryngectomized patient. Ann Otol 1958; 
67:655-664. 

2. Caleaterra TC, Jafek BW: Tracheoesopha- 
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If stenoses are to be avoided, a 4-mm 
dermal punch should be used to make 
the tracheal fenestra. This is then 
enlarged slightly (5 to 6 mm). The 
mucosal tube must be pulled through 
the tracheal fenestra and tracheal 
mucosa meticulously sutured to shunt 
mucosa. Two supporting sutures at 
the back wall of the trachea relieve 
tension on the anastomotic site. 

If stenosis occurs early, dilatation 
with the introduction of a duckbill 
prosthesis provides an excellent alter- 
native for speech. Should a prosthesis 
prove to be necessary, at least one 
attempt at removal is indicated. 

If nine cases from the Laennec 
group are deleted because of early 
technical design flaws, seven (55% ) of 
13 shunts are functional without a 
prosthesis. This figure is the approxi- 
mate percentage functioning without 
a prosthesis in the original group. 
Had a prosthesis been used in the 
remaining shunts, the success rate 
could have increased. 
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It is apparent that patient motiva- 
tion is necessary for success. A low IQ 
and lack of intensity can be consid- 
ered relative contraindications for the 
procedure. Medical conditions that 
can potentially lead to flap necrosis 
include arteritis, diabetes, and gastro- 
intestinal reflux. Surgically, wide 
hypopharyngeal resections may be 
associated with flap failure. 

We concur that the myomucosal 
shunt technique is worth mastering. 
Complications have been limited and 
survival has not been adversely 
affected. Alternatively, this proce- 
dure, performed at the time of abla- 
tion, has the potential to achieve voic- 
ing superior to any currently avail- 
able technique or procedure. Seven of 
eight patients in the original group 
are speaking. 
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Rhinectomy for Malignant Disease 


A 20-Year Experience 


Robert J. Stanley, MD, Kerry D. Olsen, MD 


è Im a 20-year experience with total 
rhinectomy for malignant disease, 27 of 
51 patients had prior isadiation. In five 
patients, the tumor masqueraded as a 
dermatosis. Basal or squamous cell carci- 
nomas were the usual histologic types 
(86%). There had been previous unsuc- 
cessful surgical therapy in 31 patients 
and radiation therapy in 17 patients. 
Twenty-two tumors recurred at a mean of 
9.4 months after rhinectomy; 50% of 
these patients died. Despite rhinectomy, 
almost 25% (and 40% of patients with 
squamcus cell carcinoma) died, usually of 
uncontrolled loca! disease. Results of sur- 
gical reconstruction after total rhinecto- 
my were not satisfactory. In eight of 12 
cases, attempts failed primarily or recur- 
rent disease developed. Reconstruction 
should not be attempted before one year 
after rhinectomy, and use cf a nasal pros- 
thesis is the cornerstore »f rehabilitation. 
Total rninectomy is aa oncologically 
sound operation for extersive nasal carci- 
noma. 

(Arch Otolaryngol Head Neck Surg 
1988; 1 14:1307-1311) 


e nose is the most prominent 
feature of the face The loss of it 
(eg, by rhinectomy) creates important 
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aesthetic, physiologic, social, and psy- 
chologic problems. For millenia, puni- 
tive rhinectomy has been performed 
as a criminal’s punishment. Although 
occasionally performed for unusual 
conditions such as syphilis, leprosy, or 
noma, surgical rhinectomy now is 
almost exclusively reserved for pa- 
tients who have extensive nasal 
malignant neoplasms. Although not a 
complicated operation tecknically, 
rhinectomy is a mutilating operation 
and an emotionally devastating proce- 
dure. 

We have reviewed a 20-yezr (1966 
through 1985) experience with rhinec- 
tomy at our institution, inclucing the 
clinical behavior, histologic fmdings, 
surgical procedures, and surgical and 
prosthetic reconstructions in 51 
patients undergoing rhinectomy for 
malignant disease. This series is suffi- 
ciently large to permit formulation of 
some therapeutic guidelines and a 
contemporary evaluation. 

The clinical records for all eases of 
surgical rhinectomy performec at the 
Mayo Clinic, Rochester, Minr, were 
reviewed. Rhinectomy was defined as 
the removal of the vast majority of 
the nasal framework, soft tissues, and 
skin. Cases in which only soft tissue, 
skin, and lower lateral cartilage were 
removed, leaving a bone and cartilagi- 
nous framework preserved, we-e spe- 
cifically excluded. 
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CLINICAL FEATURES 


Twenty-seven of these 51 patients 
who underwent rhinectomy were men 
and 24 were women. The ages ranged 
from 22 to 91 years, but most were in 
their 6th, 7th, or 8th decade of life 
(Table 1). 

Nasal swelling and the presence of 
an external nasal lesion were the most 
frequent presenting signs or symp- 
toms (Table 2). An obvious tumor 
mass, pain, and nasal obstruction also 
were common. Other signs or symp- 
toms included epistaxis, inflamma- 
tion, odor, purulence, rhinorrhea, 
headache, nasal septal perforation, 
epiphora, nasal collapse, threatened 
loss of vision, and poor fit of dentures. 
Some patients had few or no symp- 
toms. Fourteen patients had symp- 
toms for less than 13 months, but 11 
patients had them for many years (up 
to 25 years). 

Except for patients with obvious 
genetic syndromes, physical examina- 
tion usually revealed little beside the 
usually obvious tumor and its se- 
quelae (induration, inflammation, 
etc). Radiography (especially comput- 
ed tomography) sometimes was help- 
ful in delineating a deep extent in 
patients with obvious external nasal 
involvement. In patients without obvi- 
ous skin involvement, radiography 

occasionally indicated the presence of 
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Table 1.—Age Distribution of 51 
Patients With Rhinectomies 


Age Range, y 


Table 2.—Presenting Symptoms and 
Signs in 51 Patients 


No. of 
Symptom or Sign Patients 


Swelling 


External nasal lesion 

Tumor mass (external or internal) 
Pain or tenderness 

Nasal obstruction 

Epistaxis / bleeding 

Inflammation / erythema 

"Bad odor” 


a malignant neoplasm arising deep 
within the nasal framework. 

Possible predisposing causal factors 
were noted in some patients. Twenty- 
seven patients had had significant 
previous radiation exposure: at- 
tempted curative radiotherapy for 
known nasal carcinoma in 17 patients, 
radiation treatments for childhood 
eczema or acne in two patients, thera- 
peutic irradiation for other conditions 
in three patients (leukemia, lip carci- 
noma, and psoriasis), and severe solar 
exposure in five patients. Two of the 
51 patients were recluses. A basal cell 
nevus syndrome, an ectodermal dys- 
plasia syndrome, significant exposure 
to industrial solvents, and a preexist- 
ing junctional nevus in an area of 
melanoma development were present 
in one patient each. 

Initial diagnoses were erroneous in 
several patients. These included 
staphylococcal perichondritis, infec- 
tion (bacterial, mycobacterial, fun- 
gal), keratoacanthoma, lymphoma, 
arteriovenous malformation, acne ro- 
sacea, relapsing polychondritis, and 
hyperkeratosis. These incorrect diag- 
noses often delayed appropriate treat- 
ment. Initial treatments in addition to 
operation and irradiation included 
topical or systemic use of antibiotics 
in eight patients, topical use of fluoro- 
uracil cream in three, electrocautery 
in two, incision and drainage in two, 





Table 3.—Distribution of Tumor Size in 
51 Patients Undergoing Rhinectomy 


No. of 
Patients 


Greatest 
Dimension, cm 


1.0-2.4 

2.5-3.4 

3.5-4.4 

4.5-5.4 

5.5-6.5 

Not specified 
“Extensive” /''large"' 
“Multifocal” 
Melanomas 





various ointments in two, and anti- 
fungal chemotherapy, “dry ice treat- 
ment,” steroid cream, trichloroacetic 
acid, zinc oxide ointment, liquid nitro- 
gen, “enzyme treatment,” and benzoyl 
peroxide in one each. 

Thirty-two of the 51 tumors 
involved both the external and inter- 
nal nose, ten involved the external 
nose only, and four involved the inter- 
nal nose only. The site of involvement 
of four tumors was not specified in the 
clinical record, and one patient with 
melanoma had a primary cheek 
lesion. 

The size of the tumors varied great- 
ly (Table 3), but many were 3 cm or 
less in greatest dimension. Tumors 
larger than 3.5 cm were almost exclu- 
sively squamous cell carcinomas. Five 
patients had multiple lesions. 


PATHOLOGIC FINDINGS 


Most of the tumors were basal cell carci- 
nomas or grade 2 or 3 squamous cell carci- 
nomas (Table 4). One patient had an undif- 
ferentiated carcinoma that may have been 
a neuroesthesioblastoma. Another patient 
with a Merkel cell tumor also had an 
unusual genetic ectodermal dysplasia syn- 
drome with craniofacial anomalies. 

Four patients had melanomas. One pri- 
mary nasal skin tumor was a 1.5-mm-thick 
superficial spreading melanoma. Another 
arose from a preexisting, junctional nevus, 
was 1 cm in diameter and 0.2 cm deep, and 
affected the internal nose and nostril (sep- 
tum and floor). The other two were desmo- 
plastic melanomas: one, 1.2 X 0.6 X 0.6 cm, 
involved both the external and internal 
nose and one was a melanoma that arose in 
the cheek (this patient had been sent to our 
institution when subsequent nasal involve- 
ment necessitated rhinectomy). 


SURGICAL TREATMENT 


Of these 51 patients, 31 (61%) had had 
previous unsuccessful surgical attempts to 
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Table 4.— Distribution of Tumors by 
Histologic Diagnosis 


Diagnosis 
Basal cell carcinoma 
Not specified 
Desmoplastic 
Morphealike 
Squamous cell carcinoma 
Verrucous grade 1 
Grade 1 
Grade 2 
Grade 3 
Grade 4 
Metatypical (basosquamous) carcinoma 
Melanoma 
Superficial spreading 
Desmoplastic 
Not specified 
Undifferentiated carcinoma 
(? neuroesthesioblastoma) 
Merkel cell tumor 
Unknown (primary operation done 
elsewhere) 





cure their disease. Twenty-one patients 
had undergone multiple excisions (up to 
"dozens"; *more than 60"). Nine patients 
had undergone a previous partial rhinecto- 
my but eventually required total rhinecto- 
my to extirpate their disease. Nine 
patients had prerhinectomy local and 
regional flaps; three had skin grafting; and 
one each had orbital exenteration, cheek/ 
parotid/neck dissection, and lateral rhino- 
tomy with frontal sinus excision. 

At our institution, these 51 patients were 
treated by 14 different surgeons. Three 
patients had a "combined" craniofacial 
resection performed in cooperation with a 
neurosurgeon. In 27 patients (53% ), all soft 
tissue, cartilage, and bone was removed; in 
23 patients (45%), minimal bone was left 
remaining (in one case, it was unclear if 
bone remained). Forty-eight patients 
(94%) had only surgical treatment and 
three had planned postoperative radiation 
therapy. Tissue removed at the time of 
rhinectomy was extensive: the ex:ernal 
nose in all patients, the entire nasal sep- 
tum in 31, lateral nasal wall in 20, floor of 
the nose in 14, face/cheek in 12, maxilla in 
13, lip in 11, cribriform plate or arterior 
fossa or both in six, dura in three, orbit in 
six, ethmoid sinus in seven, hard pa ate in 
five, frontal sinus or bone or both in four, 
eyelid in one, sphenoid sinus in one, 
infraorbital nerve in one, and nasopharynx 
in one. Two patients underwent neek dis- 
section for involved lymph nodes. 


RESULTS OF TREATMENT 


Of these 51 patients, 26 were alive 
and well with no evidence of disease 
when last seen (mean, 68 months after 
rhinectomy; range, three to 216 
months) (Table 5). Eleven patients 
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Table 5.—Rhinectomy: Results 





Results * 
BCC (» — 7) 
EDC. m otherwise specified (15) 
AS W NEL 


Deac »therscauses; NED 


UF 
Desmosistic 3CC @) 
Dead »thercauses; NED 


Morpnemsorm 3CC (3) 
4 & W NEC 


Squameus sell carcinoma (n = 25) 
Verruceus grasle 1 (1) 
A & W-NED 
Grade — 3) 
A & W-NED 
Grade - 10) 
A & VNED 
Dead, ether -auses; NED 
DOD 


Grade = (10) 
A&W: NED 


Alive; «ith di&ease 
Dead, cher -auses; NED 





Grade 44) 
Metatypice sarcieoma w = 2) 
A & W; 4ED 
DOD Le. 
Melanoma = 4 
Superiice spreading (1) 
A & We NED 
Desmopsastic ( ) 
A&W NED 
DOC 


Not othe wise Secified (1) 
A&W SED 


Undifferentist2d carcinoma (n = 1) 
UFF 


Merkelcell emor 1 = 19 
DOD 


Unknowr hislogi- features (n = 1) 


Deac unknewn cc use; unknown disease status 







Dead, known casse; known disease status 






Dead, ursownescause; unknown disease status 









Time Range, 
No. mo 
10 11-161 
3 1-61 
Unknown 
































3 20-216 
4 3-64 
2 17-120 
4 4-80 
3 16-49 
1 47 

2 21-30 
1 15 

3 9-117 
1 9 

1 3 

1 14 

1 

1 15 

1 47 






1 131 









* BCC indi-ases basal celkcarcinoma; A & W, alive and well; NED, no evidence of disease; UFF, unavailable 


for follow-upsarc DOL. deac of disease. 


have died ef their tamors (mean, 30 
months; range, our to 117 months); 
eight diec cf otl=r causes but had no 
known disease at the time of death. 
Two patiencs were dead of unknown 
causes with an unknown disease sta- 
tus. One patient was alive with known 
disease, one liec of unknown causes 
with knowr disease and two were 
unavailable for fellow-up. Serious rhi- 
nectomy eom plications included one 
“anesthetic atl,” one brain abscess, 
one cerebros»inz flu d leak, and one 
case of men r git. 

Twenty-thmee »atienis (43%) had 


recurrence of their tumors at a mean 
of 9.4 months (range, one to 38 
months) after rhinectomy (Table 6). 
Recurrences were only local in seven 
patients; regional and local in five; 
local, regional, and distant in four; 
only regional in two; and unclear, 
regional and distant, only distant, or 
local and distant in one each. Local 
recurrences were usually to the face 
(nine cases), orbit (five cases), sinuses 
(five cases), or maxilla (four cases). 
Distant metastasis usually was to the 
lungs (five cases, including one basal 
cell carcinoma), although bone and 
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brain also were involved in some 
cases. Fifteen (68%) of the 22 tumors 
that recurred were squamous cell car- 
cinomas, three were basal cell carci- 
nomas, two were melanomas, one was 
a metatypical carcinoma, and one was 
a Merkel cell tumor. Fifteen (71%) of 
the 21 grade 2, 3, or 4 squamous cell 
carcinomas recurred. 

Tumor recurrences usually were 
treated with further surgical proce- 
dures, including orbital exenterations 
(22% of recurrences) and craniofacial 
resections (17%), or with radiothera- 
py. Systemic chemotherapy, eryosur- 
gery (usually palliative), Mohs sur- 
gery, and immunotherapy (isoniazid, 
bacille Calmette-Guérin, interferon) 
also were used. No patient with a 
recurrent basal cell carcinoma was 
known to have died of it, but eight 
(53%) of 15 patients with recurrent 
squamous cell carcinoma died of their 
disease. Overall, half of the 22 
patients with recurrences died of their 
disease and seven of the 22 were suc- 
cessfully treated for their recur- 
rences. 


RECONSTRUCTION 


Twelve of the 51 patients refused 
either a nasal prosthesis or recon- 
structive surgery; they covered their 
rhinectomy defects with various 
splints, patches, or bandages. Seven- 
teen patients used a prosthesis and 
four underwent only surgical recon- 
struction. Eighteen patients (35%) 
used a prosthesis and had reconstruc- 
tive surgery: ten patients had only 
minor reconstructive “touch-up” pro- 
cedures such as lip reconstruction, 
and eight patients had a definitive 
nasal reconstructive procedure. 


At some point, 35 patients were - 


fitted with prostheses and 32 eventu- 
ally wore them. Of those who did wear 
their prostheses for a significant 
time, only one went back to using a 
bandage. Many patients were not 
completely satisfied with their pros- 
theses. Patient satisfaction as ex- 
pressed in letters to the prosthetist 
often did not correlate with what the 
physician had written in the medical 
reeord about patient satisfaction. 
Common complaints were fit and 
retention problems (23%), skin color 
match (15%), fluid leaks, dermatitis 
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Grade 4 
Metatypical carcinoma 
Melanoma, superficial spreading 
Melanoma, not specified 
Melanoma, desmoplastic 
Undifferentiated carcinoma 
Merkel cell tumor 
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Histologic features unknown 


Table 6.—Recurrences After Rhinectomy 


Recurrences 
Histologic Diagnosis n No. Outcome After Recurrence * 

Basal cell carcinoma 

Type not specified 15 2 UFF, 1; dead, UC, WD, 1 

Desmoplastic 1 0 Status unknown 

Morphealike 1 1 NED 
Squamous cell carcinoma 

Verrucous grade 1 1 0 

Grade 1 3 0 TS 

Grade 2 10 7 DOD, 4; NED, 3 

Grade 3 10 7 DOD, 3; NED, 2; dead, UC, 


WD, 1; alive, WD, 1 
DOD 


a 


DOD, 1; NED, 1 


DOD 


n") 


*UFF indicates unavailable for follow-up; UC, unknown causes; WD, with disease; NED, no evidence of 


disease; and DOD, dead of disease. 


secondary to the prosthesis cement, 
breathing problems, and overall dis- 
satisfaction with the appearance. 

Only 12 patients underwent a true 
surgical reconstruction procedure. 
Nine of these patients had staged 
operations for reconstruction. Five 
patients had forehead flap nasal 
reconstruction procedures; these were 
satisfactory in one patient, failed pri- 
marily in one patient, failed after 
development of local recurrence in one 
patient, and partially failed initially 
in one patient in whom a recurrence 
later developed. The fifth flap sur- 
vived, but several local flaps and a 
split-thickness skin graft were needed 
later to correct airway obstruction. 

Four patients had a scalping flap 
reconstruction. Two procedures were 
satisfactory, although each patient 
required further local flaps, grafts, 
and other touch-ups to correct nasal 
airway obstruction. One procedure 
partially failed and additional local 
and regional flaps were required. A 
local recurrence developed in the 
fourth patient. 

A single acromiopectoral tubed flap 
reconstruction failed, and a local 
recurrence developed. Two patients 
underwent multiple combined recon- 
structions, and each had a satisfacto- 
ry result. One combination included 
tubed chest flap, rotation flap, delto- 


pectoral flap, split skull and rib 
grafts, and split-thickness skin graft. 
The other combined a radial forearm 
free tissue transfer (with bone) and a 
forehead pedicle flap. 


COMMENT 


Extensive cancers of the nose are 
distressing medical problems. They 
are the embodiment of all that is most 
feared in a disease: social embarrass- 
ment, pain, obvious disfigurement, 
surgical mutilation, and often death. 

The presenting signs and symptoms 
of these malignant neoplasms vary 
from dramatic to subtle. Unfortunate- 
ly, in rare cases (five of our 51), an 
aggressive, life-threatening intranas- 
al carcinoma can masquerade as an 
external nasal dermatosis, a superfi- 
cial nasal malignant neoplasm, in- 
flammation, or infection. Appropriate 
radiographic studies and attention to 
clinical clues such as nasal obstruc- 
tion, rhinorrhea (especially bloody), 
or epiphora may permit earlier diag- 
nosis. 

Several tumor types may necessi- 
tate complete rhinectomy. Patients 
who have ectodermal dysplasia syn- 
dromes or have had prior radiation 
treatments to the middle of the face 
are at particularly high risk. Large 
tumors are usually squamous cell car- 
cinomas. This tumor is also the one 
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most likely to recur after rhinectomy. 
Rhinectomy is often “end-stage” ther- 
apy, done after multiple prior surgical 
attempts at tumor ablation. 

Even after extensive tumor resec- 
tion, almost half of all tumors 
recurred. If surgical reconstruction is 
considered, it should not be attempted 
sooner than one year after rhinectomy 
because most recurrences will be obvi- 
ous by this time. A radical neck dis- 
section at the time of rhinectomy is 
unwarranted in the absence of clinical 
neck disease. Only two of our 51 
patients had regional metastasis. 

Despite rhinectomy, 25% of all 
patients eventually die of their can- 
cers. Local, regional, and distant 
metastasis occurs, but death usually 
is from local disease. Of the patients 
who die of their tumors, about half die 
within a year of uncontrolled local 
disease and about half die after a 
four- to ten-year disease course. 

Rhinectomy is not a technically dif- 
ficult procedure, but patient rehabili- 
tation is difficult. Rehabilitation is a 
critical element of therapy because 
loss of the nose can cause people to 
become markedly depressed and to 
avoid vocational, social, and family 
obligations. 

Use of nasal prostheses is the cor- 
nerstone of rehabilitation. An experi- 
enced maxillofacial prosthodontist 
can achieve a favorable aesthetic 
result in most patients. However, 
problems with the prostheses are 
common. Prostheses cause no further 
surgical morbidity and quickly reha- 
bilitate the patient. Immediate pros- 
thetic replacement has been advo- 
cated’ to help patients through the 
emotionally taxing first few months. 
A prosthetic nose unquestionably 
looks better than one reconstructed by 
even the most artistic and gifted sur- 
geon.^ However, these prostheses do 
tend to fall off at inopportune times, 
to leak, to cause skin reactions, and to 
match skin color poorly—they never 
will be “natural.” However, they are 
helpful for reintegration of the 
patient into society. Osseointegration 
techniques may make this option 
more acceptable and more depend- 
able. 

The surgical reconstructive results 
achieved in our patients were not sat- 
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istactory. Jight of the 12 attempts 
failed primarily or were nullified by 
recurrent local disease. Delaying 
reconstruction for at least one year 
after rhmeetomy should decrease fail- 
ures from r=current tumor. Successful 
reconstructons often were compli- 
cated multistage »rocedures. It is 
hard to as=ss results of attempts to 
replace an iaternal nasal lining, struc- 
tural nasa! framework, and external 
nasal skin. As neted by others, 
sometimes. such reeonstructive tech- 
niques enl& succeed in making the 
horrible loex ridiculous. 


1. Ko SE. Fime L, Robmson JE: Total rhino- 
plasty or prosthesis’? J Prosthet Dent 1980;44:74- 
77. 


2. Hutchesom PE, Udaganea A: Surgical nasal 
prosthesis. J Paosthet Dert 1980;43:78-81. 

3. Miller TA- Nasal reconstruction. Surg Clin 
North Am Y98556:189-200 

4. Harrison EL FN: Total rhineetomy —a worth- 
while operatior? J Laryngol Otol 1982;96:1113- 


Excellent results can be achieved 
with surgical reconstruction of less 
severe deficits? Replacement of the 
external skin or cartilaginous nose is 
predictable and acceptable, but an 
aesthetic and functionally satisfacto- 
ry result after reconstruction of the 
entire nose is rare. New techniques, 
including the use of tissue expanders 
or miniplates, or variations of former 
techniques undoubtedly will improve 
the results in the future. Reconstruc- 
tion of the deficit after rhinectomy is 
especially difficult when adjacent tis- 
sue is lost, eg, eye, palate, or maxilla 


References 


1123. 

5. Gillies HD: Plastic Surgery of the Face. New 
York, Oxford University Press Inc, 1920. 

6. Manson PN, Hoopes JE, Chambers RG, et 
al: Algorithm for nasal reconstruction. Am J 
Surg 1979;138:528-532. 

7. Hill TG: Reconstruction of nasal defects 
using full-thickness skin grafts: A personal reap- 
praisal. J Dermatol Surg Oncol 1983;9:395-1001. 


IN OTHER AMA JOURNALS 


ARCHIVES OF INTERNAL MEDICINE 

Caregivers and Elderly Relatives 
Kathryn M. Andolsek, MD, MPH; Nancy E. Clapp-Channing, MPH; Stephen H. 
Gehlbach, MD, MPH; Irene Moore, ACSW; Valerie S. Proffitt, PA-C; Alverta Sigmon; 
Gregg A. Warshaw, MD (Arch Intern Med 1988;148:2177-2180) 


Cancer Treatment Protocols 
James S. Goodwin, MD; William C. Hunt, MA; Charles G. Humble, MS; Charles R. Key, 
MD; Jonathan M. Samet, MD (Arch Intern Med 1988;148:2258-2260) 


‘CD, POR, and DRG 


Alvan R. Feinstein, MD (Arch Intern Med 1988;148:2269-2274) 


and cheek. 


Although the value of surgical — 


reconstruction after total rhinectomy 
can be debated, the value of the rhi- 
nectomy itself cannot be questioned. 
Aggressive surgery currently can pro- 
long the lives of many patients, and 
craniofacial resections may help even 
more. As Harrison* noted in a reap- 
praisal of the long-term value of total 
rhinectomy, “like tota! glossectomy or 
removal of the eye, one rarely regrets 
carrying out the operation but only 
the delay in persuading the patient of 
its advantages." 
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Needle Aspiration of Nonperitonsillar 
Head and Neck Abscesses 


A Six-Year Experience 


Fred S. Herzon, MD 


e Twenty-five patients with various 
head and neck abscesses have been man- 
aged with needle aspiration as the initial 
surgical modality over a six-year period. 
Twenty (83%) of 24 patients’ abscesses 
resolved without formal surgical interven- 
tion. Patient 25 in the series whose 
abscess, though initially resolving, reac- 
cumulated within two weeks requiring an 
incision and drainage. Recurrent cancer 
was then diagnosed. Eight of ten large- 
volume abscesses (over 10 mL) were con- 
trolled with needle aspiration. Fourteen 
patients required multiple aspirations, 
five of whom had indwelling catheters 
placed to facilitate abscess decompres- 
sion. These data confirm that needle aspi- 
ration is an effective means of controlling 
nonperitonsillar abscesses of the head 
and neck. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1312-1314) 


Dl an earlier preliminary communi- 
cation, needle aspiration manage- 
ment of ten patients with nonperiton- 
sillar head and neck abscesses was 





Accepted for publication Aug 12, 1988. 

From the Division of Otolaryngology, Univer- 
sity of New Mexico School of Medicine, Albu- 
querque. 

Reprint requests to Division of Otolaryngolo- 
gy, University of New Mexico School of Medicine, 
2211 Lomas Blvd NE, Albuquerque, NM 87131 
(Dr Herzon). 


1312 


described. Other than tongue ab- 
scesses,! there have been no reports of 
these infections managed in this man- 
ner. This article is a follow-up to that 
original article and provides data on 
25 patients treated over a six-year 
period. 


MATERIALS AND METHODS 


Twenty-five patients with various 
abscesses of the head and neck (Table) 
were treated with needle aspiration as the 
initial modality of drainage. Antibiotics 
were administered intravenously or orally 
to each patient from ten to 14 days. There 
were six submasseteric, five tongue, and 
three submandibular abscesses. The 
remaining abscesses were distributed 
throughout the head and neck. All ab- 
scesses were aspirated with an 18-gauge 
needle and 10-mL or larger syringe. Five 
patients had an 18-gauge intracatheter 
placed into their abscesses from 24 to 48 
hours. Fourteen patients had two or more 
aspirations accomplished. Ten had 10 mL 
or more of pus removed during the treat- 
ment period. One patient had 24 mL of pus 
removed through six separate aspirations 
using an indwelling intracatheter. Infec- 
tions of dental origin make up the bulk of 
the patient population (42%) and repre- 
sent the more serious of the problems seen. 
Resolution was considered achieved when 
the following criteria were met: (1) cessa- 
tion of drainage, (2) decrease in swelling, 
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(3) normal temperature, (4) normal pulse 
and respiration, and (5) minimal pain and/ 
or tenderness. Figure 1 shows a major 
abscess surrounding the mandible This 
patient presented with several weeks of 
symptoms and severe trismus. His condi- 
tion was nontoxic. A single aspiration of 25 
mL resolved this chronic abscess. Another 
patient presented with fever, swelling, and 
severe trismus secondary to a submasset- 
eric abscess shown in Fig 2. An intracath- 
eter was placed and 20 mL of pus removed. 
Twenty-four hours later, 20 mL more pus 
was aspirated. The abscess resolvec in 48 
more hours and the patient was dis- 
charged. The abscess of the final patient of 
the series resolved completely with needle 
aspiration, but reaccumulated within two 
weeks at which time a formal incisien and 
drainage was accomplished. Recurrent 
cancer was then diagnosed. Five of the 25 
cases had a formal incision and drainage. 
The resolution range (three to seven days) 
of patients requiring incision and drainage 
and multiple aspirations was comparable. 
Half of the patients were treated as outpa- 
tients. Twenty (83%) of 24 patients’ 
abscesses resolved with aspiration alone. 
Patient 25, whose abscess though initially 
resolved, was excluded from this calcula- 
tion. All patients were treated by head and 
neck specialists. 


COMMENT 


The management of non-head and 
neck and peritonsillar abscesses by 
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Clinical Data 
































Patient —_———<— 7 va Resolution, Incision and 
No. i Site 1 2 3 4 5 6 d Drainage 
1 Tongue 28.0 10.0 6 No 
2 Tongue 4.0 3 No a 
3 Third molar 1.0 3 Yes 
4 |, Tangue 2.5 3 No 
5 Submasseteric 30.0 oe $c 6 Yes 
6 Submassetenc 0.5 0.3 0.2 4 No 
7 e Tongue 1.0 2 No 
8 — L»wer lid 1.2 3 No 
9 . Palate 4.0 a 3 No 
10 _ Nasal 3.0 2.0 ie 3 No 
11 Sb mandibular 10.0 4.0 1.6 4 No 
12 Submandibular 1.0 1.0 wld 3 No 
13 | Ear, subpericsteal 5.0 2.0 1.0 5 nn Vou 
14 _ Neck 10.0 Ae - EP i. oe 6 Yes 
T5 _ Sdbmassetenc * 10.0 4.0 6.0 3.0 1.0 0.2 4 No 
16 ___Tangue 2.5 9.0 4 No 
17 Submandibular 1.0 1.0 3 No 
18 /— Nasoseptal 2.0 4 No 
19 Palate 1:5 ^ 3 No 
20 Submasseterc* 20.0 20.0 3 No 
21 Submassetenc 25.0 k 4 No 
22 Submasseternc * 6.0 3.0 3 No 
23 __ Creek 5.0 1.5 — VP 4 No 
2A "Ee OA. Misdneck* f 25.0 40.0 0.5 0.5 i s thes 5 Yes 
25 Sabmenial * 8.0 14.0 0.5 8.0 3.0 2.0 7 No 


No. of Aspirations, mL 





* intracetheter 


tReacceumuiation tem days. cancer recurrence, pharyngeal neck fistula, incision and drainage, amd biopsy at reaccumulation. 


needle or catheter aspiration has been 
well established. ^ Except for tongue 
abscess, my previous preliminary 
article reprezents, to my knowledge, 
the only data om needle aspiration of 
nonperitorsi ar head and neck ab- 
scesses. 

Although the series is small, the 
data do suggest certain patterns when 
using this teehn-que. There were 12 
patients in whom the initial aspira- 
tion was 5 mL or greater. In 11 of 
these patient, multiple treatments or 
an incision amd drainage were 
required te -»ntrol the infection. Of 
the 13 remaimng cases m which 4 mL 
or less of pes was encountered on 
initial treatment, six required further 
aspirations cr incision and drainage. 
The data sugzest that the necessity of 
multipleaspiratiens to control disease 
is more likely if there was an initial 
result of 5 mL or greater and that 
resolution wi h single aspiration is 
more probable with smaller-volume 
abscesses. 

Five patierts were treated with 
incision anc drainage. Two cases 


Fig 1.—Chronic abscess (arrows) pos:erior to 
mandible. 


occurred early in this experience and 
additional aspiration was net at- 
tempted. Another patient with a neck 
abscess had skin breakdown 24 hours 
after initial needle treatment, neces- 
sitating formal incision and drainage. 
The fourth, a child with a subperios- 
teal ear abscess, had resolved with 
three aspirations and was discharged 
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Fig 2.— Acute abscess (arrows) with pus lo- 
cated both medially and laterally to mandible. 


but returned wtih a recurrence ten 
days later. Antibiotic bleod levels tak- 
en at this time indicated that she had 
not received her medication. The fifth 
patient's abscess, though initially 
resolving, reaccumulated within 14 
days. An incision and drainage was 
accomplished and a malignant pha- 
ryngeal neck fistula was diagnosed 
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explaining the recurrent neck ab- 
scess. 

The utilization of an indwelling 
intracatheter in five patients within 
the more recent experience is an addi- 
tion to the aspiration technique that 
has not been previously described. 
Placement of an intracatheter pro- 
vides constant painless access to the 
infection and appears to allow man- 
agement of more serious abscesses 
(Figs 1 and 2). 

The benefits of this technique in 
treating these infections are clear. A 
needle puncture provides a superior 


1. Herzon FS: Management of nonperitonsillar 
abscesses of the head and neck with needle 
aspiration. Laryngoscope 1985;95:780-781. 

2. Agarwal KK, Chhangani DL, Bhattacha- 
ryya S: Lingual abscess-aetiopathogenesis. 
J Laryngol Otol 1966;80:1038-1040. 

3. Herzon FS: Permucosal needle drainage of 
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Periorbital Cellulitis 
Keith R. Powell, MD; Sheldon B. Kaplan, MD; Caroline B. Hall, MD; Michael A. Nasello 


cosmetic result in the care of facial 
abscesses. Eliminating a major surgi- 
cal procedure without lengthening 
hospital stay provides obvious cost 
advantages, as resolution time be- 
tween those patients requiring an 
incision and drainage within this 
group and multiple aspiration was 
comparable. Incision and drainage of 
patients presenting with a large sub- 
masseteric or submandibular abscess 
and trismus would require a general 
anesthetic necessitating an intubation 
or tracheotomy while awake, both of 
which add to morbidity. 
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Although the number of patients in 
this series is small, the data confirm 
that many head and neck abscesses, 
including larger and more serious 
ones, can be managed with acceptable 
results by this method. The expertise 
of a head and neck specialist is neces- 


sary, as sound clinical judgment 
regarding progress of the disease and 
airway impairment is mandatory. As 
this technique is new and differs from 
the classic treatment of head and neck 
abscesses, its progress will continue to 
be evaluated and reported. 
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Persistent Oral Antral Fistulas 


Robert De Jumeco, MD; I. Rappaport, MD; Glenn R. Allison, MD 


e Oral antral fistulas that have been 
already subjected to previous attempts at 
closure nave »een difficult to treat. Gold 
foil, bony plucs, and other materials have 
been used for many years to close these 
fistulas. Because of all of the various 
techniques and materials used in this pro- 
cedure, it has been vexing to evaluate 
their efficacy. Although the persistent fis- 
tula is a rare entity, the surgeons faced 
with treating his condition must under- 
stand the principles of flap closure. In six 
cases in whica multiple attempts at oral 
antral fistula closure had failec, we used 
either biiatera or unilateral palatal flaps 
based on the postericr palatine artery. 
The patients save been followed up for 
ten years after surgery and can wear 
dentures if incicated. There has not been 
any recurrent ‘istulization in any of these 
cases. 

(Arch Otfoleryngo! Head Neck Surg 
1988;114::315-1316) 


OQ: antra: fistulas may arise from 
several different pathological 
processes, with the most common 
being caused dy dental extraction, fol- 
lowed by dental infections, trauma, 
cysts, neeplasms, and osteomyelitis. 
Ora! antral penetration does not nec- 
essarily become a permanent fistula, 
as a smal! perforation will often heal 
spontaneousl- secondary to the 
repairative p-operties of the alveolar 
tissue. The main factors involved in 
healing are (1) diameter of the bony 
deficieney; (2. infection in or around 
the tooth soeket, ineluding the an- 
trum; (3) elevated air pressure on one 
or both sides-of the wound; and (4) a 
suture lime ower the antrum. 
Clinically, istulas are divided into 
acute and chronic groups. "Acute" 
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designates the presence of a fistula 
for two to three weeks. The majority 
of acute fistulas heal spontameously 
with normal care of the antra. infec- 
tion. If the fistula persists for longer 
than three weeks, the track b»comes 
partially or well epithelialized, and 
once epithelialized, spontaneous clo- 
sure cannot occur as long as the fistu- 
la remains covered with epithelium. 
These fistulas fail to close spentane- 
ously and also fail to close wi-h con- 
servative surgery; therefore, the head 
and neck surgeon is asked to repair 
them. The following procedure de- 
scribes a method of treatmert used 
for six patients with chron oral 
antral fistulas. All of these patients 
previously underwent multiple failed 
attempts at closure of their fisculas. 


OPERATIVE PROCEDURE 


For smaller fistulas, a midline pala- 
tal incision is made on the hard pal- 
ate. The incision curves around the 
anterior to include the fistula opening 
and extends beyond the fistula (Fig 1). 
For a large fistula, the entire hard 
palate mucosa is used by carrymg the 
incision along the lingual junc-ion of 
the alveolus and hard palate, without 
making the midline incisior. The 
mucoperiosteal palatal flap, based on 
the greater palatine artery, -s ele- 
vated (Fig 2). Whenever possible, a 
two-layer closure is performed by 
inverting the epithelium linimg the 
fistulas superiorly into the istula. 
The buccal flap is elevated and -urned 
upward to expose the canine fossa, if a 
Caldwell-Luc operation is necessary. 
It may also be necessary to extract 
one tooth anterior and posterior to the 
fistula, along with the diseased bone 
and mucous membrane. A large intra- 
nasal antrostomy is performed into 
the inferior meatus and a Cadwell- 
Luc operation can be performed as 
indicated depending on the antral 
pathology. The mucoperiosteal palatal 
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flap is rotated across over the defect 
until it completely covers the defect, 
and is sutured to the buccal mucosa 
that is not over the antrum. The 
suture line must be at least 5 mm 
away from the opening of the fistula 
and must rest on sound bone or soft 
tissue to insure against recurrence. 
Suturing should be performed without 
tension. The donor site is then allowed 
to granulate, and complete healing 
occurs in four to eight weeks. 

After surgery the patient is placed 
on a seven- to ten-day course of anti- 
biotic therapy, is instructed to avoid 
blowing his nose, and is required to 
maintain a soft diet. After six to eight 
weeks, the patient may wear dentures 
or other dental appliances. 


COMMENT 


Many surgical procedures that have 
been described for closure of oral 
antral fistulas include the use of gold 
foil, bone plugs, and other materials.'? 
The surgeon who is going to meet this 
challenge must understand the fac- 
tors that produce and maintain a fis- 
tula and the principles of flap clo- 
sure. 

It is viewed by most authors '*’ that 
the management of maxillary sinus 
disease is imperative to assure com- 
plete surgical closure. Appropriate 
measures to take include adequate 
aeration and drainage. Elimination of 
inflammatory disease  obstructing 
mucociliary flow and an adequate 
antrostomy or a Caldwell-Luc antros- 
tomy as indicated should be per- 
formed to allow for complete resolu- 
tion or recurrence of sinusitis. 

Axhausen’ used buccal flaps as ear- 
ly as 1930. These flaps are inadequate 
for closure of large or recurrent fistu- 
las, because they are thin, less mobile, 
and have precarious blood supply. 
Another disadvantage is the local 
reduction in sulcus depth, caused by 
drawing the cheek across the sulcus, 
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Fig 1.— Midline palatal incision curves around 
anterior to include fistula. 


which leads to difficulty in fitting 
dentures in some, and in others, ulcer- 
ation and inability to withstand pres- 
sure followed by necrosis. 

Smaller, partial palatal flaps have 
also proved to be inadequate. Al- 
though the surgeon may be tempted to 
rotate a smaller flap that can cover 
the defect, these flaps are usually 
under tension, short, and have a pre- 
carious blood supply. This leads to 
recurrence of the fistula, with break- 
down at the suture line over the fistu- 
la opening. Such flaps had been tried 
in all our patients before definitive 
repair. 

Additional techniques, including 
gold foil popularized by Crolius?, have 
been used. This technique was advo- 
cated primarily for large fistulas or 
for those fistulas that failed to close 
with other reparative techniques. The 
obvious problem with this technique 
is that healing above the foil cannot 
be seen and failures will need to be 
repaired by a large mucoperiosteal 


l. Proetor B: Bone graft closure of large or 
persistent oromaxillary fistulas. Laryngoscope 
1969;79:822-826. 

2. Crolius WE: Use of gold plate for the closure 
of oroantral fistulas. Oral Surg Oral Med Oral 
Pathol 1956;9:836-839. 

3. Fredrics HS, Scopp IW, Gerstman E, et al: 
Closure of oroantral fistula with gold plate: 
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Fig 2.—Mucoperiosteal palatal flap based on 
greater palatine artery is elevated. 


palatal flap. 

In our cases we have used a large 
mucoperiosteal palatal flap, based on 
the greater palatine artery. Its blood 
supply and mobility allow us to close 
large defects with a tensionless clo- 
sure. Because of the thickness of the 
mucoperiosteal palatal flap, a denture 
may be worn without danger of pres- 
sure necrosis to the flap. 


CONCLUSION 


The successful management and 
closure of a persistent oral antral 
fistula must follow two principles 
described by King and Wilson* (1) 
treatment of the antrum, including 
drainage, aeration, and removal of 
diseased mucosa if necessary; and (2) 
tensionless closure with a thick vascu- 
lar flap that will result in primary 
healing. 

It has been well documented? that 
the natural tendency of oral antral 
penetration is to close spontaneously, 
as long as complications do not occur. 
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Fig 3.—Mucoperiosteal palatal flap is rotated 
across defect and sutured 5 mm away from 
fistula opening. 


Sinusitis is the most frequent compli- 
cation, and with the establishment of 
sinusitis, a vicious circle develops, 
leading to epithelialization and fistula 
formation. It is imperative to treat 
the sinusitis by aeration, drainage, or 
removal of the diseased mucosa. If 
after the sinusitis has resolved, the 
fistula has not healed, then surgical 
closure should be performed. Expedi- 
tious surgical closure should be per- 
formed before the antrum becomes 
reinfected. 

Finally, closure must be completed 
with a large, thick mobile vascular 
mucoperiosteal palatal flap that is 
sutured in place under no tension, 
with the suture line well away from 
the fistula opening. In the six patients 
for whom we have followed these 
principles, we have had a 100% suc- 
cess rate. We recommend this proce- 
dure in cases with large oral antral 
fistulas or smaller persistent fistulas 
instead of treatment with gold foil, 
buccal flaps, or partial palatal flaps. 
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Health Care Financing Policy for 
Hospitalized Oto.aryngology Patients 


Eric Mufioz, MD; Gerald Zahtz, MD; Jonathan Goldstein, MPA; 
Theresa Benacquista, MD* Katherine Mulloy; Leslie Wise, MD 


è The Medicare diagnosis related 
group (DRG) prospective payment model 
is changing hospital payment. Currently 
many states are using CRG prospective 
“All Payor Systems” fo hospital reim- 
bursement. Im Al! Payor Systems, Medi- 
care, Medicaid, Blue Cross, and other 
commercia: insurers paw by the DRG 
mode; New York State has been All Payor 
since Jan 1, 1988. This study simulated 
DRG All Payor methods om a large sample 
(N=1074) of aduit otolaryngology pa- 
tients fer a two-wear period using both 
federal and New York DRG reimburse- 
ment now in effect. Bot» Medicare and 
Medicaid patients had on average) a 
longer hospital stay ane total hospital 
cost compared with patients from Blue 
Cross and other commercial payors. 
Medicare anc Mecicaid patients also had 
a greater severity of illaess compared 
with patients from Blue Cross or other 
payors. All payors (ie, Medicaid, Blue 
Cross, and commercial irsurers), except 
Medicare, generated financial risk under 
the DRG All Payor scheme. These data 
suggest that state and private payors may 
be underreimbursing for the care of the 
hospitalized etolaryngology patient using 
the DRG prospective hcspital payment 
scheme. Health care financing policy 
described im this study may limit both the 
access and/or t^e quality of care for 
many otolaryrngc ogy patients in the 
future. 

(Arch Otolaryngol Head Neck Surg 
1988; 114: 1877-1320) 


Accepted for publication Aug 12, 1988. 

From the Departments of Ctolaryngology (Dr 
Zahtz), Surgery (Dre Munoz, Benacquista, and 
Wise, and Mr Goldstein and Ms Mulloy), Long 
Island Jewish Medica! Center. New Hyde Park, 
NY; and the State University ef New York at 
Stonybrook (Drs Mufoz, Zahtz, and Wise). 

Reprintreauests to Research Division, Depart- 
ment of Surgery, Long Islard Jewish Medical 
Center, New Hyde Perk, NY M042 (Dr Muñoz). 


Aegresste health care expenditures 
in the United States are rising 
as fast as ever; the 1987 health care 
costs increased three times the rate of 
the overall United States economic 
growth.' Despite programs by federal 
and state governments directed at the 
providers of medical care, hospitals 
and physicians have been able to 
expand health care services. Medicare 
hospital payment using the diagnostic 
related group (DRG) prospective pay- 
ment system was phased in for 6000 
American hospitals from 1983 to 
1986. Aggregate increases in Medi- 
care expenditures per case during the 
first three years of the prospective 
payment system (PPS) were 10.0% for 
the first year of PPS, 10.4% for the 
second year, but only 6.275 for the 
third year (*Hospital Medicare prof- 
its drop: Decline may curb access to 
care," New York Times, p 1, Jan 28, 
1988). 

Medicare physician expenditures 
(ie, Part B Medicare) grew substan- 
tially, however, during that same time 
period; for example, during the third 
year of hospital PPS, Part B Medicare 
expenditures grew at an astounding 
33.4% rate) There is concern that 
patients have experienced continued 
increases in a variety of health ser- 
vices due to technology advancement, 
aging of the population, and other 
factors that will continue to push 
aggregate health care expenditures.* 
The private hospital insurance sector 
is simultaneously experiencing large 
increases in aggregate medical care 
expenditures. Insurance premiums for 
both federal employees and certain 
state, and local governments in- 
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creased significantly during last year 
alone^ Some experts contend that 
much of the increases in aggregate 
expenditures have beer caused by the 
continued aging of the population, 
improvements in medical technology 
and outcome, and a delivery of more 
services to the patient. However, con- 
cern has arisen that federal and state 
governments, and private insurers 
may have begun to either abandon or 
attempt to “shift” payment, if possi- 
ble, for the care of the hospitalized 
patient. 

The DRG classification system is 
rapidly becoming the model method of 
payment for patients requiring hospi- 
tal care. Currently about a third of the 
states are using DRG “All Payor Sys- 
tems,” whereby payors (ie, Medicare, 
Medicaid, Blue Cross, and commercial 
insurance) are using DRG prospective 
hospital payment.* Al! Payor Systems 
are thought to prevent or retard “cost 
shifting” among payors. Hospitals 
appear to face increasing economic 
risk, however, as per ease DRG pro- 
spective methods of payment become 
the predominant method of hospital 
payment. This is due to a fixed reim- 
bursement per case, a decline in the 
number of hospital admissions, and 
annual increases in DRG hospital 
payment that appear less than in- 
creases in hospital cost. The purpose 
of this study was to amalyze resource 
characteristics by payor (ie, Medicare, 
Medicaid, Blue Cross, and commercial 
insurance) for a large group of hospi- 
talized otolaryngology patients, and 
to analyze the financial effects of a 
DRG prospective All Payor System 
vis-a-vis these patients. 
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Fig 1.— Greatest percentage of total hospital 
costs (adjusted for diagnosis related group 
weight index) at our hospital were for Blue 
Cross patients, followed by Medicare, other 
commercial insurers, and Medicaid. This mix 
may vary by hospital ownership, mission, size, 
and geographic location. 


METHODS 


The Long Island Jewish Medical Center 
is an 805-bed academic medical center 
located in suburban New York City. We 
analyzed all adult otolaryngology patients 
admitted from Jan 1, 1985 to Dec 31, 1986. 
We simulated a DRG All Payor System in 
constant dollars by using the federal Medi- 
care DRG payment methodology (in effect 
during this study period) for Medicare 
patients, and the New York State All Pay- 
or DRG methodology for Medicaid, Blue 
Cross, commercial insurance, and other 
payors. This is the current New York State 
All Payor System in effect for our hospital 
as of Jan 1, 1988. Diagnosis related group 
payments by non-Medicare payor were 
deflated by the hospital market-basket 
adjustment (4.1% for 1985, 3.1% for 1986, 
and 3.5% for 1987) for the simulated real 
DRG reimbursement for fiscal 1985 and 
1986. This was done to standardize the 
DRG payment to a base year by an ac- 
cepted adjustment in the health sector (ie, 
the hospital market-basket). The degree of 
adjustment (ie, revenue deflation) could 
potentially skew the data; we thus used an 
average amount to adjust our DRG pay- 
ment. 

Our clinical financial database was used 
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Table 1.—Otolaryngology Resource Characteristics by Payor* 


Mean 
Diagnosis 
Related 
Group 


Mean 
Total 
Hospital 

Cost, 


Mean 
Hospital 
Weight Length 

Index of Stayt 


No. of No. of 
Diagnosest Procedurest 
Blue Cross 0.8496 3.5§ 3180) 1.73§ 1.74|| 
Medicaid 0.7827 4.4 3690 1:77 1.88 
Commercial 0.8488 4.4 3911 1.79 1.93 


Commercial 5.6 5196 3.02 3.12 
All patients 5.8 $5045 3.22 3.05 


* Mean per patient. . 

THospital length of stay in days. 

Mean number of the International Classification of Diseases, ed 9, CM codes per patient. 
§Statistically different (analysis of variance) from the mean for all patients, P < .01. 

| Statistically different (analysis of variance) from the mean for all patients, P < .05. 
Corrected for diagnosis related group weight index per patient. 
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Fig 2.—Hospital length of stay per patient 
(adjusted for diagnosis related group weight 
index) was highest for Medicaid and Medicare 
patients, and lowest for Blue Cross. 


to simulate a typical DRG All Payor Sys- 
tem (New York State became All Payor on 
Jan 1, 1988) in constant dollars for one 
large academic medical center. Federal 
and state DRG methodology for both inlier 
and outlier payment (both cost and length 
of stay) was used; DRG weight indexes 
were those federal rates in effect for Medi- 
care, or those New York State rates for 
other payors for New York State. The Long 
Island Jewish Medical Center is catego- 
rized as an urban teaching hospital by the 
DRG reimbursement scheme. 

Hospital cost per patient (as a proxy) 
was computed using patient specific 
charge data and our hospital's cost to 
charge ratio (detailed in other works). A 
number of parameters were measured for 
each patient including: age, total hospital 
cost, hospital length of stay in days, DRG 
weight index, profit or loss under DRG 
reimbursement, the number of Interna- 
tional Classification of Diseases (ICD, ed 9, 
CM diagnosis codes, the number of JCD- 
9-CM procedure codes, the total number of 
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Fig 3.— Total hospital costs per patient (ad- 
justed for diagnosis related group weight 
index) was highest for Medicaid and Medicare 
patients, and lowest for Blue Cross. 


ICD-9-CM codes (as a proxy for severity of 
illness), the percentage of outliers, and 
mortality. In addition, certain clinical 
variables were measured, such as intensive 
care unit or emergency admissicn, or 
requirements for a blood transfusion. The 
analysis of variance was used to test for 
statistical significance among groups of 
patients. 


RESULTS 


Total hospital costs for the 1074 
otolaryngology patients during the 
study period were $4121083. Blue 
Cross accounted for the greatest per- 
centage of total hospital costs, fol- 
lowed by Medicare, other commercial 
insurers, and Medicaid (Fig 1). Mean 
DRG weight index per patient for all 
patients was 0.8659; the highest DRG 
weight index per patient was for 
Medicare patients, 0.9442 (Table 1). 
Mean hospital length of stay per 
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Table 2.—Otelaryngology Clinical Characteristiós and Financial Position by Payer” 


Blue 
Cross 


43.3f 
(22) 
Total 5o Se. EAT IP un 


Medicaid Medicare Commercial 
34.3t 69.5t 41.7* 
(568) 8798 (292) 





of Diseases ed 9, CM codes 
Intensive zaresunit admission, 9o 
Emergency acnission, 9c 
Biood transfusson, % 
Mortality, o 


* Mean per-patent. 





tStatistically dmeremt (anatysis of variance) from the mean for all patients, P < .01. 
Proft or loss per patient uncer diagnosis related group payment; numbers in parentheses indicate loss. 
§Statistically dierent (anatysis of variance) from the mean for all patients, P < .05. 
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Fig 4. —Percent: ge of outliers was highest for 
Medicaid and Medicare patients, and lowest 
for other eomme-cia: insurers. 


patient for all patients was 4.5 days. 
The longest h»sp:tal length of stay per 
patient was fer Medicare patients (7.3 
days), the lowest length of stay was 
for BlueCros. (3.5 days). Mean hospi- 
tal length of stay (adjusted for DRG 
weight index was highest for Medi- 
care and Medicaid patients, and low- 
est for Blue Cress patients (Fig 2). 
Certain values (such as length of stay 
and cost) were adjusted (ie, divided) 
by the DRG weight index for each 
patient in each payor te yield a stan- 
dard meassreof hospital resource use. 
The mean tota hospital cost per 
patient for all patients was $3837; 
mean total hospital eost per patient 
was highest for Medieare patients, 
$5615. Mean total hospital eost (ad- 
justed for DRG weight index) was 
highest fer Mecicare and Medicaid 
patients (Fig 3). The mean number of 
ICD-9-CM diaznesis codes per patient 
for all pat:en-s was highest for Medi- 
care patients (2.66 codes per patient); 
adjusted for PRG weizht index it was 
highest fer Medicare patients (4.10 
codes per pateent). The mean number 
of ICD-9-CM procecure codes per 





patient for all patients was 1.90. 
Medicare had the greatest num ber of 
procedure codes (2.33 codes per pa- 
tient) Medicaid had the greatest 
number of procedure codes per patient 
(adjusted for DRG weight index), 3.33 
codes. 

The mean age per patient for all 
patients was 48.1 years; Medicare 
patients were the oldest (69.5 years) 
(Table 2). Diagnosis related group 
simulated payment using federal 
Medicare DRG payment rates for 
Medicare patients, and New York 
State All Payor DRG payment rates 
for Medicaid, Blue Cross, and other 
commercial payors (deflated to con- 
stant dollars for the study period) 
demonstrated a total profit of $99 456; 
$93 profit per patient. Medicaid 
patients generated the greatest loss 
per patient followed by commercial 
insurors and Blue Cross under DRG 
prospective hospital payment; Medi- 
care generated a substantial aggre- 
gate profit ($195214). Outliers are 
costly patients with either a long hos- 
pital stay and/or high hospital cost or 
both; outliers were included m the 
analysis. The percentage of outliers 
for all patients was 3.4%. Outliers 
were highest for Medicaid and Medi- 
care patients, and lowest for other 
commercial payors (Figure 4. The 
total number of JCD-9-CM codes (as a 
proxy for severity of illness) was high- 
est for Medicare patients, 5.00 codes 
per patient (Table 2). Clinical resource 
utilization as measured by intensive 
care unit or emergency admission, or 
the requirement for a blood transfu- 
sion was highest for Medicare and 
Medicaid patients. Mortality for all 
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patients was 0.7%; highest mortality 
was for Medicare patients. 


COMMENT 


This study analyzed resource con- 
sumption by payor for a large group of 
hospitalized otolaryngology surgical 
patients. About a third of our total 
hospital costs for these patients were 
generated by Medicare and Medicaid 
patients. Medicare and Medicaid 
patients had a longer hospital length 
of stay and a greater total hospital 
cost (after adjustment for DRG 
weight index) compared with Blue 
Cross and other commercial payors. 
Medicare and Medicaid patients had a 
greater proportion of outliers. These 
patients also appeared more severely 
ill and had greater use of clinical 
resources compared with Blue Cross 
and other commercial payors. Our 
analysis was performed simulating 
the current 1988 New York State All 
Payor System using cost data at our 
hospital from two previous years (ie, 
1985 and 1986) and adjusting the pay- 
ment by a standard proportion (ie, the 
hospital market basket). This finan- 
cial analysis suggests that DRG pro- 
spective payment All Payor Systems 
may underreimburse the state, and 
privately funded portion for the care 
of the hospitalized otolaryngology 
patient (Medicare patients generated 
profits). Our analysis was a cross- 
sectional study of our recent hospital 
data regarding hospital financing, 
longitudinal studies of hospital care 
financing issues for otolaryngology 
patients will also be needed. This 
study raises the question, however, of 
the equity of DRG All Payor Payment 
for the care of the hospitalized otolar- 
yngology patient. 

In the past the reasonable costs for 
the hospital care of each patient were 
reimbursed to the hospital by each 
payor. Medicare was the first to 
switch to a DRG prospective hospital 
payment system for the 10 million 
annual Medicare patients requiring 
hospitalization. Financial data for the 
first three years of the Medicare PPS 
indicate that revenue per case 
increase for Medicare are slowing. 
Similarly, State Medicaid expendi- 
tures have been severely strained in 
the last few years. Aggregate data 
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suggest that Medicaid benefits are 
being curtailed, and that Medicaid 
expenditures are decreasing relative 
to other hospital payors. Concurrent- 
ly, private health insurors (ie, Blue 
Cross and other commercial insurers) 
appear to be experiencing cost 
increases for the care of the hospital- 
ized patient. Aggregate premiums for 
private payors in New York State (for 
example) have risen to 12.175 during 
the last year (“Blue Cross fees to 
12.1% for 2.4 million,” New York 
Times, p B4, June 30, 1987). The major 
portion of this private insurance fund 
is borne by both industry and the 
consumer. Thus, it appears that 
health care financing for the care of 
the hospitalized otolaryngology pa- 
tient is being curtailed (as demon- 


1. Health Insurance Association of America: 
1986-1987 Source Book on Health Insurance 
Data. Washington, DC, Health Insurance Associ- 
ation of America, 1987. 

2. Iglehart JK: Medicare begins prospective 
payment system. N Engl J Med 1983;308:1428- 
1432. 

3. Renn SC, Schramm CJ, Watt DM, et al: The 
effects of ownership and system affiliation on 
the economic performance of hospitals. Inquiry 


strated by using our historic data) by 
some payors. Although no optimum 
relative level of Medicare, Medicaid, 
and private insurance expenditures 
exists a priori, state and private poli- 
cymakers appear to be promising the 
patient more health care services, 
while refusing to pay adequately for 
them. 

It appears that health care financ- 
ing policy is driving health care public 
policy. The political forces (ie, the 
executive and legislative branches of 
government) instituting health policy 
seem to find it impossible to explicitly 
state that medical benefits are being 
curtailed, or that hospital costs are 
being shifted. However, studies, such 
as this one, suggest that health care 
financing policy for payors is driving 
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relative decreases in expenditures for 
hospital care vis-à-vis their historic 
costs. Our study demonstrated that a 
substantial part of our All Payor DRG 
plan underpays for the care of the 
hospitalized otolaryngology patient, 
at least at our large teaching hospital. 
The implications of this type of health 
care financing policy, if allowed to 
continue, may be a decrease in both 
the access and the quality of care for 
otolaryngology patients in the fu- 
ture. 
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An Accurate Method of Teflon Injection 


Using Functional Phonosurgery 


David M. Ales=, MD; Gerald S. Berke, MD; Terrance K. Trapp, MD; Bruce R. Gerratt, PhD; David G. Hanson, MD 


@ A technicue for Teflon injection is 
described tnat allows the laryngologist to 
assess vocal wid vibration during general 
anesthesia. Æ tracheostomy tube fitted 
with a rostral ar line allows translaryngeal 
airflow. Dunn endoscooy with a bivalved 
laryngoscope the cords are approximat- 
ed manually. «oca! folc vibration is pro- 
duced with the cords adducted. The pre- 
cise site of cefects in glottic closure is 
clearly seem snd corrected with Teflon 
injection. im cases where standard Teflon 
injection has failed, utilization of this 
method has slowed substantial voice 
improvement. “he ability to assess vibra- 
tory function »f the vecal folds during 
direct suspersion laryngoscopy en- 
hances the precision of vocal fold aug- 
mentation techniques in difficult rehabili- 
tation cases. 

(Arch Ototeyngol Fead Neck Surg 
1988; 114: 1321323) 


he ultimae goal in vocal rehabili- 

tation is to prevent aspiration 
and to achiewe good phonatory func- 
tion. Teflen ‘polytef) injection has 
been high y efficacious in the treat- 
ment of lar~ngeal paralysis. Al- 
though Teflon is most commonly used 
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for augmentation of a cord with a 
recurrent nerve paralysis, there are 
several other uses. Arnold‘ lists the 
following indications: (1) some con- 
genital laryngeal defects, (2) vocal 
cord defects after removal of benign 
lesions such as nodules or polyps, (3) 
excessive glottic chink after aryte- 
noidectomy, and (4) various cases of 
cordectomy or partial laryngectomy. 

After partial laryngeal surgery, the 
immobile pseudocord can be aug- 
mented with Teflon to prevent aspira- 
tion and to improve the voice. This 
constitutes approximately 22% of 
cases selected for injection, even 
though there are many patients who 
could potentially benefit from Teflon 
augmentation after partial laryngec- 
tomy. The postoperative voic2 was 
studied in a review of 30 patients who 
underwent vertical hemilaryngecto- 
my: 11 (36%) had a good to excellent 
voice; 8 (27%) had a weak, breathy 
voice; and 11 (36%) had a poor, »arely 
audible voice? Underutilization of 
Teflon injection in these pztients 
may, in part, be due to diffieulties 
with the procedure. 

For unilateral recurrent paralysis, 
the procedure of Teflon injection is 
most often performed during direct 
laryngoscopy utilizing either topical 
or general anesthesia. The injec-ion is 
ideally made along the lateral aspect 
of the thyroarytenoid muscle, aad one 
procedure is usually sufficient to 
restore good phonatory function.’ 
Since the paralyzed cord is cn the 
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same level as the functional cord, 
there is little chance of a postopera- 
tive vertical height mismatch. 

With more complex laryngeal 
pathology, the relationships of the 
vocal cords in the vertical dimension 
are also likely to be abnormal. For 
example, a complete vagal paralysis 
will leave the cords at different lev- 
els. Further distortion occurs after 
partial laryngeal surgery. In the 
heavily scarred larynx, accuracy of 
injection is paramount, in that any 
further injection after the first may 
lead to extrusion of material from the 
injection site. Recognizing the impor- 
tance of the vertical level of injection, 
Lewy’ advocated topical anesthesia 
and phonatory cooperation of the 
patient to improve control] over the 
site of injection. Suspension laryngos- 
copy and general anesthesia were rec- 
ommended for difficult cases where a 


stabilized larynx was essential.? How- 


ever, the latter precludes phonatory 
assistance by the patient. The recent- 
ly described method of transcutane- 
ous Teflon injection allows for active 
patient participation.'? 

To overcome the difficulties in the 
functional assessment of a complex 
case of glottic insufficiency, the fol- 
lowing method of phonosurgery was 
developed. The procedure is primarily 
used for patients after surgery (par- 
tial laryngectomy) and requires a tra- 
cheostomy. Because laryngeal edema 
may develop after injection of the 
scarred neocord, a tracheostomy may 
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Fig 1.—Diagram of tracheostomy tube in 
place. Rostral airflow line passes air transla- 


ryngeally. 


be a consideration with any method of 
Teflon injection when used on the 
partially resected larynx.'? 


MATERIALS AND METHODS 


Since this procedure is reserved for diffi- 
cult Teflon augmentation cases, general 
anesthesia is required. With the oral endo- 
tracheal tube in place, a tracheostomy is 
performed. A tracheostomy tube (Fig 1) 
with a rostral airflow port (Communitrach 
1, Implant Technologies Inc, Minneapolis) 
is placed, and the patient is ventilated 
through the tracheostomy tube, allowing 
removal of the oral endotracheal tube. The 
suspension bivalved laryngoscope (Fig 2) is 
used to allow adequate room for instru- 
ments and affords excellent exposure of 
the larynx. Compressed, humidified air is 
then forced through the speaking airflow 
line, simulating normal translaryngeal 
Air Flow airflow. The norma! true vocal cord is then 
brought medially to contact the neocord by 
atraumatically pushing the affected aryte- 
noid over with endolaryngeal forceps. The 
sound quality, as well as the appropriate 
vertical level, is assessed for Teflon injec- 
tion. The injection is then carried out 
slowly, continuously rechecking the sound 
quality. Postoperatively, the patient is 
decannulated when the airway is secure, 
usually on the second postoperative day. 

To assess the difference between phona- 
tion induced manually, in comparison with 
natural cord vibration, a canine larynx was 
manipulated in a similar manner. One 
adult mongrel male dog was anesthetized 
with phenobarbital. A tracheostomy was 
then performed, and the dog was venti- 
lated transtracheally. A rostral airflow 
line was also inserted through a tracheoto- 
my. A 0° telescope (Storz) was coupled to a 
strobe light source (Storz 8000) and a cam- 
era (Circon CCD). With retrograde trans- 
laryngeal airflow, the arytenoids were 
brought to the midline using a laryngeal 
forceps. This was then compared with pho- 
nation produced by stimulating the laryn- 
geal nerves." The larynx was stroboscopi- 
cally analyzed, and the resultant image 
was recorded on a videorecorder (Sony). 


REPORT OF A CASE 


A 71-year-old man had near aphonia 
after a vertical hemilaryngectomy for 
radiation-failure T, left true vocal cord 
carcinoma. The left neocord was formed by 
imbricating remaining false vocal cord 
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Fig 2.—Side view of bivalve laryngoscope. 
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mucosa, leaving the patient with poor glot- 
tic closure. One and two years postopera- 
tively, the patient underwent direct laryn- 
goscopy and Teflon injection of the left 
neocord. The second laryngoscopy was per- 
formed with the patient under local anes- 
thesia to assesswlottic incompetence under 
physiologie cenditions. However, the 
patient's emph-sema prevented him from 
cooperating ful y. Because the patient had 
only minimal im prevementin his voice and 
occasional asperation, he underwent a 
third direct lar-ngescopy. A tracheostomy 
was performed as a precaution against 
postoperative edema. Using the method of 
phonosurgery described abeve, it was obvi- 
ous that the prier Teflon injections medial- 
ized the meovore superior to the functional 
level of the right true cord. Teflon was 
injected to fill the functional defects. The 
patient was deeannulated one week after 
surgery. Subsequent evaluation of the 
patient reveale- the glottie closure to be 
complete ard the voice much improved. 
Eighteen montis later, the voice remains 
adequate ard the patient dees not aspi- 
rate. 


COMMENT 


The most common complication of 
Teflon imjectien of the vecal cord is 
failure to improve the voice, usually 
caused by inadequate closure of the 
glottic chink. Because this occurs in 
10% to 20% of all cases, multiple 
operations may be required.’ With 
the patient avake, assessing the cord 
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The techn-que described in this article is 
attraetive-becavse of the claim of precision 
injection and srperior voice quality after 
partial laryngestomy. The procedure can 
be used for othe types of laryngeal pathol- 
ogy as well and the concepts that are 
proposed seem euite sound. 

Our reviewers felt that this information 
should be share with you. However, some 
important issues are not addressed, and 


size, position, and relationships dur- 
ing phonation allows for more accu- 
rate injection. Voice quality improve- 
ment during the procedure is an 
important and reliable guide -o the 
amount of Teflon needed for injection. 
The patient described here had ander- 
gone two prior injections, beth of 
which failed to sufficiently narrow 
the glottic chink. The technicue of 
phonosurgery described above simu- 
lated phonation in the anesthetized 
patient, permitting precise inje-tion. 

Normal phonation is a complex phe- 
nomenon that requires a steady 
stream of subglottic airflow through 
stiffened and adducted vocal cords. 
The translaryngeal airflow creates a 
characteristic vocal cord vibratory 
pattern. In laboratory animals, these 
patterns have been documented using 
videostroboscopy during stimulation 
of both canine recurrent laryngeal 
nerves.” 

In the canine experiment performed 
in this study, the stroboscopie pat- 
terns of the vocal folds were examined 
during manual adduction and com- 
pared with those seen with recurrent 
laryngeal nerve stimulation. Manual- 
ly adducting the canine vocal cords 
with a constant stream of subglottic 
air created a stroboscopic pattern of 
vocal fold vibration that differec from 
that found with nerve stimulation. 
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Editorial Footnote 


several key questions are left unanswered. 
Most instances of postoperative aphonia 
are the result of absent tissue that has 
been partially replaced by scarring. Injec- 
tion of Teflon into these areas is usually 
impossible or inadequate. 

This report should be considered prelim- 
inary in nature. We shall await more expe- 
rience and more details, as well as elarifi- 
cation of the method of forceps maripula- 
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Specifically, there was a decrease in 
the two-margin (upper and lower) 
system of vibration. However, the 
vocal fold vibrations were in phase 
from the anterior to the posterior 
glottis, and the resultant phonation 
was of normal intensity. 

Similarly, in the case reported, pho- 
nation produced during the phonosur- 
gery was not normal. The vocal fold 
vibrations produced by manually 
induced phonation would be expected 
to differ from those seen with normal 
intrinsic laryngeal musele activation. 
However, the adequate voice obtained 
with this technique demonstrates its 
efficacy in defining the vertical level 
of injection and in guiding the amount 
of Teflon injected. 


CONCLUSIONS 


1. This case report demonstrates a 
new technique of functional phono- 
surgery. 

2. The procedure described allows 
precise determination of the appropri- 
ate level and amount of Teflon 
injected. 

3. The outcome may be more accu- 
rately predicted at the time of sur- 
gery. 

4. Teflon injection during function- 
al phonosurgery is useful in difficult 
cases, especially in the correction of 
postsurgical defects. 
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tion and movement of the vecal cord tissue. 
We hope to see more in the way of quanti- 
tative aerodynamic and acoustic documen- 
tation of vocal improvement in a control 
group and in patients who are treated by 
this method. 

Byron J. BAILEY, MD 

Chief Editor 
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Hypertrophic Scarring of Tracheoesophageal 


Fistula Causing Vocal Failure 


Louis A. Modica, MD 


e There are many known complica- 
tions of tracheoesophageal puncture for 
voice restoration. A patient developed 
hypertrophic scarring with subsequent 
vocal failure, an as yet unreported compli- 
cation. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1324-1325) 


5 covenants, ack puncture with 
placement of a vocal prosthesis is 
an accepted method of voice restora- 
tion after total laryngectomy. With 
increasing experience, however, it is 
apparent that this relatively simple 
procedure is not totally benign. 
Almost all patients seem to have at 
least a minor degree of aspiration of 
saliva. Moreover, major complication 
rates are reported to be as high as 
15% to 20%.'? The complete list of 
reported complications is lengthy (Ta- 
ble). Two years after initial tracheo- 
esophageal puncture, a patient devel- 
oped circumferential, hypertrophic 
scarring of his fistula site with subse- 
quent vocal failure. To my knowledge, 
this is a heretofore unreported com- 
plication. 


REPORT OF A CASE 


A 58-year-old man underwent total lar- 
yngectomy with right-sided radical neck 
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dissection on April 20, 1983, for a T2, NO, 
MO squamous cell carcinoma of the right 
side of the glottic larynx that had failed to 
respond to previous radiation therapy. 
Despite extensive speech therapy, the 
patient did not develop fluent esophageal 
speech. On Jan 25, 1985, tracheoesophageal 
puncture was performed under general 
anesthesia without difficulty. The postop- 
erative course was uncomplicated, and a 
2.6-cm duckbill prosthesis (20 F Bivona) 
was inserted on the fourth postoperative 
day. The patient soon developed fluent 
speech. In fact, he was noted at subsequent 
visits to be loquacious. 

The patient did well until Feb 25, 1986, 
when prolonged displacement of his pros- 
thesis required repeated surgical puncture. 
This was performed again without difficul- 






False tract formation 
Pneumomediastinum 


Esophageal stenosis 

Esophageal perforation 

Leakage around prosthesis 
Aspiration of prosthesis 

Aspiration pneumonia 

Fistula migration 

Fistula enlargement 

Fungal contamination 

Allergic reaction to tape or prosthesis 
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Reported Complications of Tracheoesophageal Puncture for Vocal Restoration 


Complication Source 


Peristomal inflammation Singer et al? 

Stomal stenosis Andrews et al? 

Minor wound infection Singer et al? 

Cervical cellulitis Wood et al,* Silver et al,’ Andrews et al? 
Hematoma Singer et al? 

Subcutaneous emphysema Singer et al? 

Peristomal necrosis McConnel and Duck? 

Deep neck abscess with osteomyelitis Ruth et al® 


Senders and Bumsted,’ Silver et al! 
Senders and Bumsted’ 


Mediastinitis Silver et al! 
Cervical spine fracture Silver et al! 
Paraesophageal abscess Sisson et al® 
Esophageal reflux Singer et al? 


Andrews et al? 
Andrews et al,? McConnel and Duck 

Andrews et al,? Silver et al,! Wetmore et al,9 Wood et al^ 
McConnel and Duck,® Wood et al, ^ Andrews et al? 

Silver et al' 
Andrews et al? 
Andrews et al? 
Mahieu et al10 
Andrews et al? 


ty and again without early complication. 

One year later, the patient complained of 
difficult vocal production. Granulation tis- 
sue was evident at the puncture site. There 
was no cellulitis or purulent drainage. 
Speech volume and fluency were notably 
reduced. The granulation tissue was cau- 
terized, and the patient began oral penicil- 
lin V potassium therapy. 

Several weeks later, the patient was 
aphonic. Examination revealed significant 
circumferential scarring at the puncture 
site (Fig 1). 

On March 19, 1987, the scar tissue was 
resected and the fistula stented with a 
rubber catheter (Fig 2). Four days later, a 
2.6-cm low-resistance prosthesis (20 F 
Bivona) was placed and good vocal function 
was restored. Histologic evaluation re- 
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Fig 1.—Circur‘erential hypertrophic scarring 
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Fig 2.— Postoperative view. 





Fig 3.— Mic-oscopic view of lesion (hematoxylin-eosin, X50). 


vealed "ehrori- aetive u cer, squamous 
mucosa, with underlying granulation tis- 
sue and fibrosis. No tumor seen” (Fig 3). 
The patient wa. advised against excessive 
talking and exeessive digital pressure on 
his prosthesis. To date there has been no 
recurrence. 


COMMENT 


Tracheoescrhageal puncture for 
vocal restora:.on is a pewarding oper- 


ation. However, the long-term care of 
these patients can be troublesome. 

Displacement of the prosthesis has 
been a common problem ir our 
patients. The displaced prosthesis can 
be aspirated, requiring endoscopic 
removal. Moreover, prolonged dis- 
placement can lead to fistula closure 
that requires a second puncture proce- 
dure to restore vocal function. 
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Malfunction of prostheses can be an 
annoying and persistent problem. 
Recurrent prosthetic failure might be 
due to Candida colonization of the 
pharynx. Therapy consists of specific 
antifungal medication. ^ 

Additional chronic complications 
are those caused by excessive talking, 
excessive digital pressure, ie, fistula 
migration, and fistula enlargement. 
These factors probably also are causal 
for the hypertrophic scarring re- 
ported herein. The loea! trauma from 
relatively prolonged, strenuous, and 
frequent digital pressure on the pros- 
thesis is the only explanation for our 
patient's hypertrophic scarring with 
resulting vocal failure. Clearly, coun- 
seling against vocal abuse is essential 
in the long-term care of patients with 
tracheoesophagea! puncture. 
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Hypopharyngeal Stenosis and Fistulas 


Use of the Radial Forearm Flap 


Pierre R. Delaere, MD; Willy D. Boeckx, MD, PhD; Frans Ostyn, MD; 
Jacques Tyberghein, MD, PhD; Paul J. Guelinckx, MD 


e The radial forearm flap is a thin, 
pliable, and well-vascularized fasciocuta- 
neous flap. The forearm flap is, in se- 
lected cases, along with the pediculated 
regional and distant musculocutaneous 
flaps, a versatile method for pharyngeal 
reconstruction. We describe the use of 
the flap in nine clinical cases of hypophar- 
yngeal stenosis and fistulas. The advan- 
tages of this method for hypopharyngeal 
reconstruction are presented. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1326-1329) 


he radial forearm flap or "Chinese 

flap" is a free-flap technique 
developed in 1978 by Yang and col- 
leagues. Other Chinese authors de- 
scribed the practical use of the flap 
for different cases. Yang et al re- 
ported the transfer of 60 forearm 
flaps with the loss of only one. Song’ 
described the use of 31 forearm flaps 
to deal with burn contractures of the 
neck, and Shaw’ referred to a case of 
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nasal reconstruction in one stage 
using the forearm flap without bony 
support. 

Mühlbauer et al‘ reported the use of 
a free neurovascular forearm flap for 
the correction of a postburn contrac- 
ture of the neck, and, subsequently, 
Stock et alí reported the use of the 
forearm skin as a neurovascular 
island flap to replace soft-tissue 
defects of the hand. The technique has 
been extended to include bone as an 
osteocutaneous island flap for recon- 
struction of the thumb. Biemer et al’ 
and Soutar et al* described the radial 
flap as a versatile method for intra- 
oral reconstruction. 


PATIENTS AND METHODS 
Patients 


For nearly two years, ie, from December 
1984 until September 1986, we treated nine 
patients using a radial forearm flap for 
hypopharyngeal repair: six patients with 
pharyngeal stenosis and three with pha- 
ryngoesophageal fistulas. One patient had 
two radialis flaps. 


Technique 


After the Allen test (or ultrasonic Dopp- 
ler test) and after examining the compe- 
tency of the ulnar artery, the flap is raised 
subfascially following the usual procedure 
as described elsewhere.'^* 

We chose a proximal pedicle, consisting 
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of the radial artery, two venae comitantes, 
and the cephalic vein (Fig 1). Microsurgical 
repair of one intact radial vein (or cephalic 
vein) is sufficient for the venous drainage 
of the flap. We prefer the venae comitantes 
that correspond better to the venous drain- 
age of the distal-paddle flap. The end- 
to-side anastomosis should be chosen 
whenever possible. Flap area depends on 
the size of donor defect. The donor site is 
grafted with split-thickness skin and a 
plaster forearm splint is applied for about 
eight days. The receptor arteries and veins 
used for hypopharyngeal repair are the 
common carotid artery (end-to-side), supe- 
rior thyroid artery (end-to-end), internal 
jugular vein (end-to-side), external jugular 
vein (end-to-end), or the superior thyroid 
vein (end-to-end). Postoperatively, 30 
mL/h of rheomacrodex is administered. 


RESULTS 


No flap was lost. Due to a cerebral 
complication, one patient died after a 
reintervention for recurrence of a 
hypopharyngeal carcinoma, which 
was being treated with a colon-loop 
interposition. Suture line separation 
has not been seen. In the nine cases, 
oral intake was possible eight days 
postoperatively. 


REPORT OF CASES 


Case 1.—A boy who was born in October 
1979, underwent an esophagectomy with 
colon-loop interposition after an accidental 
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Fig 1.—Dissecsed radia! forearm flap with 
proximal pedicle. 


caustic esophageal burn in his first year of 
life. In early 2986, the pztient was seen 
with dysphagiz, especially for solid food. 
He received ex-ra food vie a feeding gas- 
trostomy. During esophagcscopy the hypo- 
pharynx-eoion transition looked stenotic 
with a diameter of 2 to 3mm. In June 1986, 
the colon and 3ypopharyrx were incised 
longitudinally with interpcsition of a free 
radial forearm Jap (area, T X 3 cm) in the 
stenotic segmeat. The racial artery was 
sutured end-to-side to the common carotid 
artery, whieh was occluded for 17 minutes 
with a Satinskyclamp. After clamping the 
radial artery, the cephalic vein was stitch- 
ed end-to-end te the exterral jugular vein 
using 9.0 nylon suture. The total ischemic 
time of the flap was 55 miautes. One day 
postoperatively the Doppler test showed a 
good flap vascularization with sufficient 








Fig 2.—Perioperative stenosis: Frontal view after longitudinal incision. 


venous drainage. One week postoperatively 
the patient was able to eat normally and 
the gastrostomy probe was removed. 

CASE 2.—A 38-year-old man was admit- 
ted in September 1984 with dysphazia and 
aspiration. In July 1979 he had a car acci- 
dent. He was admitted to another Fospital 
with a severe laryngeal trauma and a 
mandibular fracture. A tracheostomy was 
necessary. An esophagram revealed a cir- 
cular stenosis of the sinus piriformis, 
which was confirmed at endoscopy. As a 
result, contrast materials ran mainly ven- 
tral of the hypopharynx, with some over- 
flow toward the larynx. 

Even after a myotomy of the cricopha- 
ryngeus muscle there remained a consider- 
able obstruction of the retrolaryngeal 
esophagus, with aspiration. The hypophar- 
yngeal stenosis was removed in September 
1985 by inserting a free radialis flap longi- 
tudinally. After inserting an esophageal 
dilation tube, the stenosis was incised. A 
free radial forearm flap (area, 2.5 tc 7 cm) 
was taken from the left forearm. The radi- 
al artery was sutured end-to-side to the 
common carotid artery and the radial vein 
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was sutured end-to-side to the internal 
jugular vein using 9.0 nylon suture. The 
flap was placed in the pharyngeal opening 
using a chromium catgut 3.0 suture. A 
nasogastric tube was inserted during the 
first postoperative day. An esophagram, 
one week postoperatively, revealed a suffi- 
cient dilation of the hypopharyngeal lumen 
and the proximal esophagus. The patient 
has been swallowing normally since then. 

CasE 3.—In May 1984, a 60-year-old man 
was sent to us by another university hospi- 
tal. In December 1984, he underwent a 
total laryngectomy for a T3, NO, MO glot- 
tic carcinoma. Postoperatively, a pharyn- 
geal fistula arose, which was closed by a 
pediculated right pectoralis major flap in 
February 1985. Afterward, an esophageal 
stenosis caused a progressive dysphagia. 
An esophagram displayed a low hypophar- 
yngeal stenosis. In May 1985, a free fore- 
arm flap was placed to reconstruct the 
hypopharynx. During the operation a cir- 
cular stenosis was found in the lower hypo- 
pharynx extending toward the proximal 
esophagus. The hypopharyngeal-esophage- 
al junction was opened for 8 cm and a free 
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Fig 3.—A, indicates trachea; B, esophagus; 
C, voice prosthesis inserted through tracheo- 
esophageal fistula; and D, free radialis flap 
interposed between trachea and esophagus. 


radialis flap was inserted to form the new 
pharynx. An end-to-end anastomosis of the 
radial artery and vein with the superior 
thyroid artery and vein irrigated the flap. 
Three days postoperatively the patient 
swallowed normally. Eight days postoper- 
atively he was discharged without a naso- 
gastric tube. 

Case 4.— After an accident in July 1983, 
a 9-year-old boy was admitted to a periph- 
eral hospital. He was intubated for three 
days. After extubation the boy developed 
progressive dysphagia and stridor. In 
November 1983 he was referred to us. He 
required a tracheostomy and a nasogastric 
tube. Direct laryngoscopy revealed a circu- 
lar opening, which was caused by stenosis 
of the pharyngeal wall, with aryepiglottic 
folds and the epiglottic base. Computed 
tomographic scan of the larynx displayed a 
supraglottic narrowing of the airway up to 
the velleculae. This was most obvious on 
the level of the caudal border of the hyoid 
bone. During several interventions, scar 
tissue was lasered to get a sufficient air- 
way. However, the dysphagia remained. In 
April 1985, a free forearm flap (elliptical, 
4 X 3 em) was inserted after longitudinal 
incision of the pharyngeal stricture (radial 
artery, end-to-side to common carotid 
artery; radial vein, end-to-side to internal 
jugular vein). Twelve days postoperatively, 
the patient was discharged without swal- 
lowing problems. Three months later a 
direct laryngoscopy showed that the flap of 
the pharyngeal backwall was in good 
shape. The esophageal entry opened suffi- 
ciently. After this, decannulation was pos- 
sible. 

CASES5.—In May 1985, a 75-year-old wom- 
an presented with a T3, NO, MO glottic 
carcinoma (well-differentiated squamous 
cell carcinoma). She received a radiothera- 
peutic tumor dose of 50 Gy in January 1985. 
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Eight months later, she underwent a total 
laryngectomy because of fixation of the 
right vocal cord. She was readmitted in 
December 1986 complaining of dysphagia 
and weight loss. An esophagram revealed a 
circular substenosis on the hypopharyn- 
geal-esophageal transition. The stenosis 
was removed with interposition of a fore- 
arm flap in March 1987 (radial artery, 
end-to-side to common carotid artery; 
radial vein, end-to-side to internal jugular 
vein) (Fig 2). After six days, swallowing 
was normal and the gastric tube was 
removed. On the esophagram there was 
sufficient passage of contrast materials. 

CasE 6.—In January 1978, a 53-year-old 
man suffering from a T1b, NO, MO supra- 
glottic carcinoma received a radiothera- 
peutic tumor dose of 70 Gy. Five months 
later he had a recurrence on the left tongue 
base. A horizontal supraglottic laryngecto- 
my, with extension toward the tongue 
base, and bilateral neck dissection fol- 
lowed. Because of persistent swallowing 
and aspiration problems, a total laryngec- 
tomy with a myocutaneous pectoralis 
major flap for pharyngeal closure was 
carried out in November 1984. Postopera- 
tively, necrosis of the flap occurred. A 
débridement of devitalized tissue, with sal- 
ivary diversion via a pharyngostomy was 
performed in December 1984. Three weeks 
later, the pharyngostomy was closed with 
a right forearm flap (radial artery, end- 
to-side to common carotid artery; radial 
vein, end-to-side to right internal jugular 
vein). He had an uneventful recovery and 
he was discharged in January 1985. One 
month later, he was readmitted because of 
problems with esophageal speech and dys- 
phagia. A sufficient passage was acquired 
with esophageal dilatation tubes. However, 
the dysphagia persisted and the esopha- 
gram revealed a high lateral stenosis and a 
hypopharyngeal diverticulum. In October 
1985, the stenosis was removed by insert- 
ing a left forearm flap. The same receptor 
vessels as in the first flap were used. 
Postoperatively, there was a small tra- 
cheoesophageal fistula, which granulated 
spontaneously after one week. Afterward, 
the patient could eat normally. In Febru- 
ary 1986, there was a second tumor recur- 
rence in the tongue and in the neopharynx. 
An esophagopharyngectomy with colon- 
loop interposition was necessary. The 
patient died in the intensive care unit 
three days postoperatively of cerebral 
complications. 

Case 7.—A 65-year-old man received a 
total laryngectomy after a preoperative 
tumor dose of 50 Gy because of a T3, NO, 
MO glottic carcinoma in February 1974. No 
problems were noticed until July 1986, 
when the patient presented with dysphagia 
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for solid food. The esophagram was nor- 
mal. In December 1986, we planned to 
enlarge the esophagus with a pectoralis 
major flap. However, during the operation, 
a recurrence of the neopharyngeal anterior 
wall carcinoma was observed. Resection of 
the neopharynx, with a bilateral conserva- 
tive neck dissection of more than 7 em, was 
carried out. A primary reconstruction with 
tubed pectoralis myocutaneous flap fol- 
lowed. Split-thickness skin grafts were 
used on the uncovered places of the neck 
and thorax. Four days later, on both the 
left and right sides, an esophageal fistula 
appeared with purulent drainage just 
above the laryngostomy in the area of the 
distal anastomosis between the esophagus 
and the tubed pectoralis flap. A débride- 
ment with creation of a pharyngostomy 
followed. After three weeks the pharyn- 
gostomy was closed with a free forearm 
flap (radial artery, end-to-side to common 
carotid artery; cephalic vein, end-to-side to 
internal jugular vein). A small fistula 
arose from the anterior esophageal wall 
after four days, which was easily repaired 
with regional sliding skin flaps. The 
patient was discharged without swallow- 
ing problems and without a gastric tube. 

CASE 8.—A 38-year-old man was treated 
at the end of 1983 with a total laryngecto- 
my after a radiotherapeutic tumor dose of 
50 Gy for a supraglottic carcinoma, staging 
T4, NO, MO. 

The patient spoke with an electrolarynx. 
In June 1986, a prosthetic device was 
inserted for esophageal voice rehabilita- 
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tion in a smai! created tracheoesophageal 
fistula. T»-prosthetic device did not total- 
ly close the fistula, whiea caused discharge 
of liquids and saliva in the trachea. Nor- 
mally. simaple conservative methods allow 
the trackeoesophageal fistula to close 
spontaneously in eight to ten days after 
removal cf the prosthesis. However, this 
did net oceur ane a centinuous salivary 
leak mto the træhea was observed. In 
September 1986, the tstula was closed 
with slidiag regional skm flaps. The fistula 
opened again after twe days, so that a 
radial forearm flap was needed to close it 
(radial artery, end-to-side to common 
carotid artery; radial vin, end-to-end to 
exterra! jaguiar vein). The tracheoesopha- 
geal fistula was opened broadly, the anteri- 
or esophageal wal! coule easily be sutured 
primarily. The postersor tracheal wall 
defect was repaired by means of the free 
forearm fap Fig ©). A Shiley cannula was 
used for tamee days, and a gastric tube was 
used for s.» days. 4o further leak has been 
observed | Fig 4). 


COMMENT 


The hypopharyngeal mucosa is a 
thin, olieble lining, which often needs 
replacement after tumor excision, ste- 
nosis, and fistulas. Pedieulated viscer- 
al repairs, such as a pediculated 
colon loep or a gastric pull-up, are 
needed i the pharyngeal defect 
extends iew to the esophagus after a 
total lImErvngopharyrgectomy.? The 
pectoralis major flap has brought an 
element of safezy and reliability to 


1. Seng €, Gao Y, Song 7, et al: The forearm 
flap. Cin Plast Surg :982;9:21-26. 

2. Yzng G. Chen E. Gao x: Forearm free skin 
flap transplentation. Nati Mea J China 1981; 
61:133. 

3. Seng *: The forearm fp (discussion). Plast 
Reconstr Surg 1982;79:34. 

4. Skaw V: Microvascular reconstruction of 
the nose. Cis Plast Surg Y82;8471. 

5. Mihlbasxer W, Hernd! Z, Stock W: The fore- 
arm fap. “ast Reconstr Surg 1982;70:336-342. 

6. Stock W, Mühlbauer W, Biemer E: Der 


one-stage pharyngeal reconstruction. 
The major disadvantage of these flaps 
is their bulk, which makes them more 
suitable for large defects.^ ^n the 
repair of smaller hypopharyngeal and 
esophageal defects after laryrgecto- 
my with partial pharyngectomy, tra- 
cheoesophageal fistulas, or pnaryn- 
goesophageal stenosis, it may he diffi- 
cult to accommodate the bulx of a 
myocutaneous flap without interfer- 
ing with pharyngeal functiom. The 
vascular pedicle of the pectora is flap 
makes hypopharyngeal recoastruc- 
tion without removal of the larynx 
technically difficult. Traction ən the 
pedicle is mostly inevitable in such 
cases. 

The search for a pliable, thin, sin- 
gle-stage replacement for hypophar- 
yngeal lining leads to the use of the 
free radial forearm flap. It dees not 
leave fibrous bands in the neck and it 
is free of tension on its pediele. The 
skin of the forearm is ideally suited to 
replace pharyngeal lining. It 5 thin, 
pliable, and predominantly hairless. 
The vascularity of the area permits 
considerable variation in the design of 
the flap, in relation to both its s te and 
size. A long vessel pedicle containing 
large vessels can be raised. This great- 
ly simplifies the technical aspects of 
free tissue transfer. The forearm flap 
is cosmetically and functionally the 
nicest solution for pharyngeal recon- 
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struction. The result is a thin-walled 
pharynx. The donor area of the fore- 
arm flap is without functional dys- 
function. From a functional point of 
view, it is best to use the thinnest, 
most pliable tissue available for hypo- 
pharyngeal repair. 

Pliability in the pharyngoesopha- 
gus is of utmost importance in the 
development of alaryngeal speech, 
which uses traditional air injection 
methods. After insertion of a pecto- 
ralis major flap, which has a relative- 
ly poor pliability, voice rehabilitation 
is difficult. With the forearm flap, 
there is no interference with the use 
of esophageal voice. 

Many other techniques to close tra- 
cheoesophageal fistulas after laryn- 
gectomy have been developed, such as 
the use of regional muscle flaps and 
dermal graft interposition. ^? 

The free radial flap constitutes a 
good alternative closure in persistent 
tracheoesophageal fistulas, especially 
for irradiation of necks in which the 
success of regional muscle flaps can be 
jeopardized by the fibrosis and com- 
promised vascularization. Based on 
our experience of nine successful clin- 
ical cases (six for hypopharyngeal ste- 
nosis and three for hypopharyngeal 
fistulas), the radial forearm flap 
appears to offer a safe, reliable, versa- 
tile, and convenient method of pha- 
ryngeal reconstruction. 


1983;37:359-312. 

10. Ariyan S: The pectoralis major myocuta- 
neous flap: A versatile flap for reconstruction in 
the head and neck. Plast Recomsir Surg 1979; 
63:73-81. 

11. Gerhardt HJ, Schadlich R: Tracheoesopha- 
geal fistulas: Causes, symptoms, treatment. HNO 
1981;6:71-78. 

12. Annyas AA, Escajadillo JE: Closure of 
tracheoesophageal fistulas after removal of the 
voice prosthesis. Laryngoscope 1984;94:1244- 
1245. 


1329 





z) 
AS 


C a 


IPTE. 


- 


i " N » : 
NYC CNN ETT. TN d d AC LA 


uibs 


z EA A 


ee eee a aed oras 





Resident's Page 


ROBERT E. FECHNER, MD, SECTION EDITOR 


University of Virginia School of Medicine, Charlottesville 


PATHOLOGIC QUIZ CASE 1 


Scott H. Goldberg, MD; Kendall Hanft; Steven J. Ossakow, MD, Miami 


A 38-year-old woman presented 
with a two-month history of an 
enlarging mass on her nasal bridge. 
Physical examination revealed a 2-cm, 


firm, subcutaneous mass on the right 
side of the nasal dorsum that was not 
adherent to the underlying bone. The 
remainder of the head and neck exam- 


PATHOLOGIC QUIZ CASE 2 


ination was normal. An excisional 
biopsy was performed (Figs 1 and 2). 
What is your diagnosis? 


Dean M. Toriumi, MD; Craig D. Friedman, MD; George W. Allen, MD, Chicago 


A 76-year-old man presented with a 
two-week history of left facial pain 
and fullness in the left ear. Initial 
work-up included a temporal artery 
biopsy to rule out temporal arteritis. 

The patient subsequently developed 
left ear pain and was seen by the ear, 
nose, and throat service. The pain 
started in the left ear and radiated to 
the left angle of the mandible and 
neck. He denied any tinnitus, vertigo, 
otorrhea, or hearing loss. 

Physical examination revealed 
some erythema of Shrapnell’s mem- 
brane on the left side. The remainder 
of the physical examination was nor- 
mal. Audiogram showed a left moder- 


ate sensorineural hearing loss with 
normal speech discrimination and 
normal tympanometry. One month 
after the onset of symptoms, the 
patient developed a left peripheral 
facial nerve paralysis. A computed 
tomographic scan of the temporal 
bones revealed an air/fluid level in 
the left mastoid bone with no evidence 
of bony destruction or tumor (Fig 1). 
The left-sided facial paralysis pro- 
gressed to a complete paralysis with 
no evidence of activity with maximal 
electrical stimulation. 

Emergency left cortical mastoidec- 
tomy with facial nerve decompression 
was performed. Tannish-pink soft tis- 
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sue was seen filling most of the mas- 
toid air cells. Some of the bone was 
softened but the septa were preserved. 
Soft tissue completely surrounded the 
facial nerve near its exit from the 
stylomastoid foramen. Some soft tis- 
sue was removed from the middle ear 
in the region of the attic. Most of the 
tissue was removed leaving the facial 
nerve intact. Routine microscopic 
examination of the tissue is shown in 
Figs 2 and 3. Immunohistochemistry 
for leukocyte common antigen is dem- 
onstrated in Fig 4. 
What is your diagnosis? 
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Figure 1. Figure 2. 
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Figure 2. 








Figure 3. Figure 4. 
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Pathologic Diagnosis: Leiomyosar- 
coma. 

Leiomyosarcomas are rare malig- 
nant neoplasms arising from smooth 
muscle. The statistical incidence var- 
ies from 2.3% to 5.3% of malignant 
soft-tissue tumors.' These lesions may 
appear at any age, but are usually 
encountered after the third decade of 
life. They occur with equal frequency 
in both men and women. 

Eighty-five percent of leiomyosar- 
comas develop on the extremities, and 
approximately 3.0% develop in the 
head and neck region. They have been 
reported in the skin and in the subcu- 
taneous tissue of the scalp, nose, neck, 
tongue, and trachea.’ Their origin is 
from the smooth muscle in the media 
of blood vessels, the smooth muscle 
associated with sweat glands, or the 
arector pili muscle of hair follicles. 
Antecedent injury or ionizing radia- 
tion may serve as predisposing fac- 
tors.’ 

Clinically, the lesion usually pre- 
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Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


sents as an isolated, slow growing 
mass. However, multiple skin nodules 
and pedunculated lesions have been 
reported. Pain associated with leio- 
myosarcoma is a frequent symptom.! 

Microscopically, leiomyosarcomas 
consist of interlacing cords of smooth- 
muscle cells that contain blunt-ended 
nuclei (Fig 1). In contrast to benign 
leiomyomas, malignant  sarcomas 
tend to show nuclear pleomorphism 
and cellular atypia. Dysplastic fea- 
tures such as large pyknotic nuclei 
and mitotic figures may be demon- 
strated within the smooth-muscle cell 
(Fig 2)? The most important criterion 
for malignancy is the frequency of 
mitotic activity. One or more mitoses 
per five high-power fields is associ- 
ated with malignancy. The absence of 
mitoses in 50 high-power fields rules 
out malignancy. An increased mitotic 
index may be demonstrable in only 
isolated parts of the tumor. Therefore, 
the entire tumor must be carefully 
examined. 
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Approximately 60% of the leiomyo- 
sarcomas will recur after local exci- 
sion.’ Metastatic spread is seen in 33% 
of the subcutaneous tumors and 
occurs through hematogenous dissem- 
ination.' In contrast, tumors that are 
cutaneous in nature recur locally but 
do not tend to metastasize. Wide local 
excision is the treatment of choice. 
Prophylactic lymph node dissection is 
not indicated. However, if the tumor 
and adjacent nodes are able to be 
excised in continuity, this may be the 
procedure of choice.‘ 
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Pathologic Diagnosis: Malignant 
lymphoma, ciffuse large-cell type. 

Malignant lymphoma originating in 
the middle ear cleft is rare, with only 
three cases reported in the litera- 
ture’? Malignant lesiors of the mid- 
dle ear and mastoid are usually epi- 
thelial in ergin. In 1965, Lederman! 
reviewed 36C malignant tumors of the 
ear. Of these, 254 were squamous cell 
carcinomas, with one lymphosarcoma 
of the petromastoid region. Paparella 
and Elfiky* noted that secondary mid- 
dle ear or mastoid involvement in 
generalized ymphoma is not nearly 
as rare as primary presentation in the 
middle ear cleft. In some cases, it may 
be difficult to determine if the lym- 
phoma originated in the ear or some 
other site. 

In the case presented, the initial 
symptoms were from «he ear, and the 
diagnosis was established from the 
operative specimen. However, bone 
marrow examination performed two 
months after the onset of symptoms 
revealed malignant lymphoma of the 
large-cel! type. A cemputed tomo- 
graphic sean of the chest and abdo- 


PATHOLOGIC QUIZ CASE 2 


men as well as the rest of the work-up 
was negative. This may represent a 
primary process of the middle ear 
cleft, or the lymphoma could have 
originated in the bone marrow with 
dissemination to the middle ear and 
mastoid. 

Lymphomas of the middle ear cleft 
can arise from the mucosa of the 
mastoid antrum, tympanum, or the 
tympanic orifice of the eustachian 
tube? These regions have a layer of 
lymphoid tissue deep to the epitheli- 
um. Such lymphoid tissue car be a 
site for primary lymphoma or second- 
ary lymphoma representing distant 
metastasis or direct extension from 
adjacent structures. 

The cell type most frequently seen 
in the ear is large-cell lymphosarcoma 
as seen in our patient. The cells are 
large with pleomorphic nuclei and 
prominent nucleoli. This case exhibits 
an undifferentiated cellular infiltrate 
with focal necrosis (Fig 2). Figure 3 
demonstrates a perivascular infiltrate 
of cells with ill-defined eosinaphilic 
cytoplasm with oval, vesicular ruclei. 
Immunohistochemical studies  re- 
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vealed leukocyte common antigen and 
lambda to be positive. The latter iden- 
tified the cells as a monomorphie pop- 
ulation of lymphocytes of B-cell origin 
supporting the diagnosis of malignant 
lymphoma. 

Depending on the extent of the dis- 
ease, treatment of these tumors usual- 
ly requires radiotherapy with chemo- 
therapy as an option. Surgery is indi- 
cated for making the diagnosis. When 
there is ear involvement, there is no 
need to surgically remove all of the 
lesion. These lesions tend to be very 
aggressive with early widespread dis- 
semination. 
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Letters 


Otogenic Reflex Cough: 
Implanted Hair in the Bony 
External Auditory Canal 


To the Editor.—Reflex dry cough 
from vagal stimulation (auriculovagal 
reflex) by impacted cerumen or a for- 
eign body in the external auditory 
canal can occur.'? Implanted hair in 
the bony external auditory canal caus- 
ing similar symptoms is not yet 
reported in the literature, to our 
knowledge. We now report a case that 
was referred to us by our colleagues, 
after they were unable to find a cause 
for a middle-aged patient's cough, in 
spite of an extensive investigation of 
his problem. While examining his 
ears, it was remarkable to find a few 
implanted hairs on the skin of the 
posterior bony canal touching the ear- 
drum. Also, there were a few loose 
hairs impacted on the eardrum itself. 
On further questioning, he was found 
to be an obsessive "self-ear-cleaner." 
After removal of these hairs, his 
symptoms disappeared. He was 
advised to abstain from self-cleaning 
his ears, and follow-up for three 
months did not reveal any recurrence 
of his symptoms. We emphasize the 
fact that, in patients having unex- 
plained cough, one must also examine 
the ears properly. 
K. O. PAULOSE, FRCS, DLO 
P. K. SHENOY, MBBS, DLO 
R. K. SHARMA, MBBS 
Bahrain Defence Force 
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Cholesterol Granulomas 
of Petrous Apex 


To the Editor.—I would like to com- 
ment on the case report entitled “Gi- 
ant Cholesterol Cyst of the Petrous 
Apex”, by Sataloff et al that appeared 
in the April 1988 issue of the 
ARCHIVES. ' 

The authors are describing what 
most otologists refer to as cholesterol 
granulomas of the petrous apex. They 


contend that there is a difference 
between a cholesterol cyst and a cho- 
lesterol granuloma, but fail to prove 
such a distinction in their article. 
They are incorrect in stating that 
cholesterol granulomas (of the pe- 
trous apex) most commonly develop 
after infection or surgery. The distinc- 
tion that they are trying to make 
between these two entities is clearly 
artificial. 

Cholesterol granulomas of the 
petrous apex often present with crani- 
al nerve findings. In their references, 
the authors fail to cite one of the most 
complete articles written on choles- 
terol granuloma of the petrous apex, 
and probably the largest series ever 
reported.’ This article clearly states 
the clinical presentation of these 
unusual lesions. 

JAMES E. BENECKE, JR, MD 
Los Angeles 


1. Sataloff RT, Myers DL, Roberts B-R, et al: 
Giant cholesterol cysts of the petrous apex. Arch 
Otolaryngol Head Neck Surg 1988;114:451-453. 

2. Gherini SG, Brackmann DE, Lo WWM, et 
al: Cholesterol Granuloma of the Petrous Apex. 
Laryngoscope 1985;95:659-664. 


In Reply.—l was pleased to read Dr 
Benecke's letter, as well as his recent 
article *Giant Cholesterol Granuloma 
Producing Brain-Stem Compres- 
sion,"' in which he describes a lesion 
that we probably would have classi- 
fied as a giant cholesterol cyst of the 
petrous apex. While I do not wish to 
belabor an issue that may be largely 
semantic, my coauthors and I still 
agree with Graham et al? that there 
are important distinctions between 
these petrous apex lesions and choles- 
terol granulomas typically found in 
the temporal bone. Virtually all sur- 
geons experienced in chronic ear pro- 
cedures have encountered cholesterol 
granulomas. They contain thick, 
brown, mucoid fluid, usually thick- 
ened mucosa and fibrous connective 
tissue, giant cells, and other histologic 
characteristics mentioned briefly in 
our article. The fluid is gritty, tena- 
cious, and sometimes quite viscous. 
Giant cholesterol cysts of the petrous 
apex contain a thinner, brownish fluid 
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that is waterlike in viscosity. Al- 
though they contain a gritty sediment 
(secondary to cholesterol crystals), 
the cyst wall is thin in most places 
and lacks multinucleated giant cells 
and other characteristies typical of 
cholesterol granulomas. These histo- 
logic differences and differences in 
fluid character make it possible to 
treat giant cholesterol cysts of the 
petrous apex successfully with drain- 
age tubes that establish communica- 
tion between the cyst and the middle 
ear or mastoid. Our results, as re- 
ported in the ARCHIVES, and our ex- 
perience since confirm the efficacy of 
this treatment; and this is in agree- 
ment with Drs Benecke, Brackmann, 
and others. We believe this technique 
would stand little chance of success in 
a true cholesterol granuloma because 
of the thick, viscous nature of the 
flud that would obstruct the shunt 
tube, and because of the inflammatory 
nature of the mucosa that would also 
be likely to surround and obstruct any 
structure placed for ventilation. We 
appreciate Dr Benecke calling to our 
attention Dr Gherini's article, which 
does contain cases appropriate to our 
article. 

While it is most important to note 
that all of the authors mentioned 
above agree on the treatment of these 
lesions (in my most recent case, I have 
used a ventilating tube from the cyst 
to the middle ear through a middle 
fossa approach and found this better 
than the methods reported in our arti- 
cle that appeared in the ARCHIVES), we 
believe that there are significant dif- 
ferences between common lesions rec- 
ognized as cholesterol granulomas, 
and these unusual lesions of the 
petrous apex. While the differences 
may be somewhat academic, they are 
not "artificial." 

ROBERT THAYER SATALOFF, MD, DMA 
Philadelphia 


l. Benecke JE: Giant cholesterol granuloma 
producing brain-stem compression. Am J Otol 
1988;9:113-116. 

2. Graham MD, Kemink JS, Latack JT, et al: 
The giant cholesterol cyst of the petrous apex: 
A distinct clinical entity. Laryngoscope 1985; 
95:1401-1406. 


Letters 


Book Reviews 


The Principles and Practice of Rhinolegy, edited 
by Joseph L. Geldman, 921 pp, with illus, $95, 
New York, Jolin Wiley & Sons Ine, 1987. 


Rhinology :s an ares of great inter- 
est to almost all practicing otorhino- 
laryngolegists since, as the editor 
points out im the preface, as many as 
80% of the patients seen in a general 
otolaryngology practice have some 
nasal or sinss complaint. This com- 
prehensive text spans the spectrum of 
rhinologic irterests, from anatomy 
and embryelegy to complex operative 
procedures m a single volume of 
slightly ever 300 pages. It is edited by 
a distinguished rhinelogist, with a 
highly respected panel of contributing 
authors. 

The text ss organized into three 
sections. The first third ef the book 
covers “Basic Topics,” including anat- 
omy, physielegy, microbiology, immu- 
nology, ame diagnosis, including 
radiographic evaluation and rhinoma- 
nometry. This section begins with an 
outstandingly lucid deseription of 


News and Comments 


Midwinter Meeting.—The 1989 mid- 
winter meeting of the Association for 
Research in Dtolaryngology will take 
place at the Tradewinds on St Peters- 
burg Beach (Fla), Feb 5 through 9, 
1989. This vear's meeting will have a 
variety of themes on topics concerning 
research in otolaryngology. Further 
information may be obtained by con- 
tacting the association fer Research 
in Otolaryngelogy, Parmly Hearing 
Institute, Loyola University of Chica- 
go, 6525 N Sheridan Rd, Chicago, IL 
60626; (312) 308-2710. 


Symposium Announced.—An "Inter- 
national Symposium en the Manage- 
ment of the Cranial Nerves in the 
Posterior Fessa: Pathology, Diagno- 
sis, and Treatment” will be offered 
Sept 16 through 19, 1989, by the Clin- 
ica Otorinoleringoiatrica II, the Uni- 
versity cf Parma (Italy). Offered will 
be an integrated, extensive review of 
topics ir nevroanatomy, neuropatho- 
logy, neurophysiology and auditory 
physiology, ctorhinolaryngology, neu- 
rosurgery, and neureradiology. For 
further information, contact the orga- 


nasal and paranasal anatomy by Rit- 
ter. Goldman’s chapter on vasomotor 
rhinitis clarifies much of the eonfu- 
sion that often accompanies this topic. 
The allergy chapters (by Fadal, Nale- 
buff, King, and Williams) cover logi- 
cally the use of the radioallergosor- 
bent test and end-point titration, 
immunotherapy, and food allergy. 
The middle third of the book is 
devoted to "Surgery of the Nose and 
Paranasal Sinuses." Topics covered 
include basic ones such as the Cald- 
well-Luc operation, treatment of the 
obstructing septum, and surgical 
treatment of epistaxis. The majority 
of this section, however, is devoted to 
more complex procedures and prob- 
lems, such as lateral rhinotomy, max- 
illectomy, the  midface degloving 
approach, craniofacial resection, and 
posterior choanal atresia. Although 
these chapters are not intended as a 
surgical atlas, the clarity of descrip- 
tions and the plentitude of drawings 
and photographs would almost permit 


nizing secretariat, CRS Amplifon, Via 
Ripamonti 129, I-20141 Milan, Italy; 
phone (39)-2-53591; fax, 02-563033. 


New Society Officers Announced.— 
The following have been elected offi- 
cers of the American Otologica! Soci- 
ety Ine: D. Thane Cody, MD, presi- 
dent; H. A. Ted Bailey, Jr, MD, vice 
president (president-elect); Robert I. 
Kohut, MD,  secretary-treasurer; 
Mansfield F. W. Smith, MD, editor- 
librarian; and Harold G. Tabb, MD, 
Richard R. Gacek, MD, Maxwell 
Abramson, MD, and James A. Crab- 
tree, MD, council. 


Surgical Workshop.—The Office of 
Continuing Medical Education of the 
University of Michigan Medical 
School, Ann Arbor, will offer a “Mi- 
crovascular Workshop for Otolaryn- 
gologists and Head and Neck Recon- 
structive Surgeons,” Feb 27 through 
March 3, 1989, at the Towsley Center, 
Ann Arbor. Offered will be 30 credit 
hours of Category 1 continuing medi- 
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them to function as one. As an over- 
view of surgical procedures of the 
nose and sinuses, they are unparal- 
leled. Their usefulness is enhanced by 
the reference lists following each 
chapter, leading the interested reader 
to both classic and state-of-the-art 
articles on each subject. 

The last third of the book covers 
“Special Topics.” These include sur- 
gery for exophthalmos, odontogenic 
lesions, snoring, olfaction, pediatric 
rhinology, and emotional factors 
affecting nasal disease. The chapter 
on functional endoscopie sinus sur- 
gery is also contained in this section. 

This text is a comprehensive refer- 
ence for the rhinologist. As such, it 
should find a favored place in the 
personal libraries of most residents 
and practicing otorhinolaryngolog- 
ists. 

KAREN H. CALHOUN, MD 
Galveston, Tex 


cal education credits. The sponsors 
will be the Department of Otolaryn- 
gology-Head and Neck Surgery, Uni- 
versity of Michigan Medical School, 
and the American Academy of Facial 
Plastic and Reconstructive Surgery. 


For further information, contact Deb- 


bie DeSmyther, Program Assistant, 
Office of Continuing Medical Educa- 
tion, Towsley Center-Box 0201, Uni- 
versity of Michigan Medical School, 
Ann Arbor, MI 48109-0201; (313) 763- 
1400. 


Diseases of the Esophagus.— 4A con- 
tinuing medical education course, 
‘Diseases of the Esophagus: Diagno- 
sis and Treatment," will be offered 
April 3 and 4, 1989, at The Ritz- 
Carlton Hotel, Boston. Sponsored by 
the Boston University School of Medi- 
cine, this course will offer 12 hours of 
Category 1 continuing medical educa- 
tion credits. For further information, 
contact the Department of Continuing 
Medical Education, Boston University 
School of Medicine, 80 E Concord St, 
Boston, MA 02118; (617) 638-4605. 
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HOUSE EAR INSTITUTE 





TEMPORAL BONE SURGICAL DISSECTION COURSES - 1989 
——————————————————— 


Intensive One Week Courses (CME 53 hrs.) 


Hand 





January 8-13, 1989 
February 12-17, 1989 
March 12-17, 1989 
April 9-14, 1989 


Physicians $975.00 


pieces, burrs and basic equipment-aré 


_ April 30-May 5, 1989 
May 21-26, 1989 
July 9-14, 1989 
October 1-6, 1989 





provided. 


“A. -— 


-— October 22-27, 1989 
— November 12-17, 1989 
December 10-15, 1989 


Residents $775.00 


Antonio De la Cruz, M.D., Director of Education | 
House Ear Institute * 256 South Lake Street, Los Angeles, California 90057 « (213) 483-4431 








Marshfield Clinic Department of Otolaryn- 
gology - Head and Neck Surgery is seeking 
a fifth BE/BC Otolaryngologist to join its 
expanding practice. Marshfield Clinic is a 
270 physician multispecialty private group 
practice located in a unique rural setting in 
Central Wisconsin. The Clinic, physically 
adjacentto a 524 bed acute care teaching 
hospital, serves as a major secondary and 
tertiary referral center for Wisconsin and the 
Upper Peninsula. A University of Wisconsin 
Medical School affiliation, Residency Pro- 
grams, and Medical Research Foundation 
contribute to a very stimulating environ- 
ment. Send curriculum vitae and references 
to: 



















Victor Ejercito, M.D. 
Department of Otolaryngology 






1000 North Oak Avenue 
Marshfield, WI 54449 
or call collect at (715) 387-5245 


Marshfield Clinic 








OTOLARYNGOLOGIST 
College Station, Texas 







The Scott & White Clinic, a multi-specialty clinic of 
350 physicians, seeks a Board Certified or Board 
Eligible Otolaryngologist to join its growing 29 
physician staff in its College Station facility. The 
Bryan-College Station community has a population 
of 100,000 and is the home of Texas A&M 
University. Medical school affiliation is available. 
Excellent educational and cultural opportunities. 
Competitive income and excellent benefits. 


Send CV to: 
















Dr. David Hackethorn 
Medical Director 
Scott & White Clinic, 
1600 University Drive East 
College Station, Tx. 77840 








or call 409-268-3300 for more information. 
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A balanced combination 
for outstanding 
performance 


Patient-preferred 
antihistamine’ 
Low incidence of 
drowsiness” 


7 


~ Proven 
decongestant’ 


Pseudoephedrine is 
highly effective in relieving 


Working toge ther a congestion? 
for better results 


Antihistamine/decongestant 
combinations appear superior 
to either ingredient alone* 


Deconamine SR 


(chlorpheniramine maleate, 8 mg/dpseudoephedrine HCI, 120 mg) 


capsules SUSTAINED-RELEASE 


For outstanding performance during cold/allergy season 


Please see adjacent page for briet summity of prescribing information. BERLEX 





Lye ign 
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'SR 
(chlorpheniramine maleate. B mg/d-pseudoephednne HC! 120 mg) 


capsules SUSTAINED-RELEASE 


Before prescribing, please see full prescribing information. A briet 
summary follows: 
Description: Each sustained-release blue and yellow capsule 
contains: 
chlorpheniramine maleate . . . part Pr ME 8 mg 
d-pseudoephedrine hydrochloride CR 120 mg 
Each DECONAMINE* SR Capsule also contains the following inactive 
ingredients: coloring agents, gelatin, starch, and sucrose. 
Each DECONAMINE® SR Capsule may also contain one or more of the 
following inactive ingredients: buty! paraben, methyl paraben; propyl 
paraben, titanium dioxide and other ingredient(s). 
The capsules are designed to provide prolonged release of medication. 
Clinical Pharmacology: Chlorpheniramine maleate antagonizes the 
physiological action of histamine by acting as an H, receptor blocking 
agent. 
Pseudoephedrine is an orally active sympathomimetic amine and 
exerts a decongestant action on the nasal mucosa. It does this by 
vasoconstriction which results in reduction of tissue hyperemia, 
edema, nasal congestion and an increase in nasal airway patency. 
The vasoconstriction action of pseudoephedrine is similar to that 
of ephedrine. In the usual dose it has minimal vasopressor effects 
Indications: For relie! of nasal congestion associated with the 
common cold, hay fever and other allergies, sinusitis, eustachian 
lube blockage, and vasomotor and allergic rhinitis. 
Contraindications: Patients with severe hypertension, severe 
coronary vM disease and patients on MAO inhibitor therapy. 
DECONAMINE® medications are also contraindicated in patients 
sensitive to antihistamines or sympathomimetic agents. - 
Warnings: Chiorpheniramine maleate should be used with extreme 
Caution in patients with narrow angle glaucoma; stenosing peptic ulcer: 
iie obstruction; symptomatic prostatic hypertrophy; or 
adder neck obstruction. Due to its mild atropine-like action, chlor- 
esee maleate should be used cautiously in patients with 
ronchial asthma. 
Sympathomimetic amines should be used with caution in patients with 
hypertension, ischemic heart disease, diabetes mellitus, increased 
intraocular pressure, hyperthyroidism and prostatic hypertrophy. Sym- 
pathomimetics may produce central nervous system stimulation with 
convulsions or cardiovascular collapse with accompanying 
hypotension 
Precautions: /nformation for patients: Antihistamines may impair 
mental and physical abilities required for the performance of poten- 
tially hazardous tasks, such as driving a vehicle or operating 
machinery. Patients should also be warned about possible additive 
effects with alcohol and other central nervous system depressants 
hypnotics, sedatives, tranquilizers). Drug interactions: 
Seudoephedrine containing drugs should not be given to patients 
treated with monoamine oxidase MAO) inhibitors because of the 
possibility of precipitating a hypertensive crisis. MAO inhibitors also 
prolong and intensify the anticholinergic effects of antihistamines. 
Sympathomimetics may reduce the antihypertensive effect of methyl- 
dopa, reserpine, veratrum alkaloids and mecamylamine. 
Alcohol and other sedative drugs will potentiate the sedative effects 
of chlorpheniramine. 
Care should be taken in administering DECONAMINE® medications 
concomitantly with other sympathomimetic amines, since their com- 
bined effects on the cardiovascular system may be harmful to the 
patient. 
Pregnancy: Pregnancy ane ; Animal reproduction studies have 
not been conducted with CON MINE® medications. It is also not 
known whether DECONAMINE® medications can cause fetal harm 
when administered to a pregnant woman or can affect reproduction 
Capacity DECONAMINE® medications should be given to a pregnant 
woman only if clearly needed. 
M Mothers: Due to the possible passage of pseudoephedrine 
and chlorpheniramine into breast milk and, because of the higher than 
usual risk for infants from sympathomimetic amines and antihista- 
mines, the benefit to the mother vs. the potential risk should be con- 
sidered and a decision should be made whether to discontinue nursing 
or to discontinue the drug. Pediatric Use: DECONAMINE* Capsules or 
Tablets should not be given to children under 12 years of age. 







- Adverse Reactions: Chlorpheniramine maleate : Slight to moderate 
-drowsiness may occur and is the most frequent side effect. 


Other possible side effects of antihistamines in general include: 
General: urticaria, drug rash, anaphylactic shock, photosensitivity, 
excessive perspiration, chills, dryness of mouth, nose and throat: 
Cardiovascular: hypotension, headache, palpitation, tachycardia, 
extrasystoles; Hematological: hemolytic anemia, thrombocytopenia, 
agranulocytosis; CNS: sedation, dizziness, disturbed coordination, 
fatigue, confusion; restlessness, excitation, nervousness, tremor, 
irritability, insomnia, euphoria, paresthesia, blurred vision, diplopia, 
vertigo, tinnitus, hysteria, neuritis, convulsion; Gastrointestinal: epi- 
raat distress, anorexia, nausea, vomiting, diarrhea, constipation: 
enitourinary: urinary frequency, difficult urination, urinary retention, 
early menses. Respiratory: thickening of bronchial secretions, tight- 
ness of chest, wheezing and nasal stuffiness 
Pseugoepnegrine hvarochigrige. Pseudoephedrine may cause mild 
Central nervous system stimulation, especially in those patients who 
are hypersensitive to sympathomimetic drugs. Nervousness, excit- 
ability, restlessness, dizziness, weakness and insomnia may also 
occur. Headache and drowsiness have also been reported. Large doses 
may Cause ws ol caged nausea and/or vomiting. Sympathomi- 
metic drugs have also been associated with certain untoward reactions 
including fear, anxiety, tenseness, restlessness, tremor, weakness. 
pallor, respiratory difficulty, dysuria, insomnia, hallucination, con- 
vulsion, CNS depression, arrhythmias and cardiovascular collapse 
with hypotension. 
Overdosage: Acute overdosage may produce clinical signs of CNS 
stimulation and variable cardiovascular effects. Pressor amines should 
be used with great caution in the presence of pseudoephedrine. 
Patients with signs of stimulation should be treated conservatively 
Dosage and Administration: Adults and children over 12 years, 
1 capsule every 12 hours. Children under 12 years, DECONAMINE® 
Syrup is recommended. 
DECONAMINE® SR Capsules are manufactured for 
BERLEX Laboratories, Inc., Wayne, New Jersey 07470 


References: 1. von Maur K: Ann Allergy 1985;55:458-462. 

2. Crutcher JE, Kantner TR: J Clin Pharmacol 1981;21:9-15. 

3. Hamilton LH, Chobanian SL, Cato A, et al: Ann Allergy 1982: 
48:87-92. 4. Empey DW, Medder KT: Drugs 1981;21:438-443. 


© y Berlex Laboratories, Inc. All rights reserved. 
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The Voice Foundation 


EIGHTEENTH ANNUAL SYMPOSIUM: 
CARE OF THE PROFESSIONAL VOICE 
to be held at 


THE MANHATTAN SCHOOL OF MUSIC 
Morningside Heights 


New York City 
the week of June 4—9, 1989 
in association with 
Jefferson Medical College 
New York Medical College 
Teachers College at Columbia University 
and the 


Vocal Dynamics Laboratory of Lenox Hill Hospital 


Wilbur James Gould, M.D., and 
Robert Thayer Sataloff, M.D., D.M.A., Co-Chairmen 


For further information, call or write 
The Voice Foundation 
40 West 57th Street, Rm. 300 
New York, NY 10019 
(212) 581-2530 


ENT 
PHYSICIAN 


Busy Otolaryngologist is seeking an associate to meet 
the needs of a growing practice. B.E./B.C. physician will 
find security in this established multi-specialty clinic. 
Location is 15 minutes from downtown Minneapolis and 


is rich in family, cultural, educational and recreational 
opportunities. For further information contact: 


Robert Hovda, M.D. 
Columbia Park Medical Group 
6200 Shingle Creek Parkway 
Suite 480 

Brooklyn Center, MN 55430 
(612) 788-9601 


ee M 





— —— — —_ ___ 


FELLOWSHIP IN 
PEDIATRIC 
OTOLARYNGOLOGY 
AT 
THE JOHNS HOPKINS 
HOSPITAL 


Beginning July 1990 
ADDRESS INQUIRIES TO: 


ROBERT NACLERIO, M.D. 
DEPARTMENT OF 
OTOLARYNGOLOGY 
OSLER 421 
500 N. IUOLFE STREET 
BALTIMORE, MD 21205 





OTOLARYNGOLOGIST 


* Exchange urban hassles for 
advantages of community 
practice 








* Jom university-trained ENT 
n practice 14 years 







e High volume head and neck 
surgery 
* Goed access to university 


'or CME — 50 miles from 
Pittsburgh 









* Very competitive salary 
an@bene fits — potential to 
come a shareholder in 
he corporation 









Write orcall Mr. WrirsoN Ross: 





Daniel Stern and Associates 
Surte 240 The Medical Center East 
21! North Whitfield Street 
Pittsburgh, PA 15206 
800/438-2476 
412/363-9700 (In PA) 
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COMBAT-READY 





CEFTIN tasers 


(cefuroxime axetil) Glaxo 


125, 250, and 500 mg Film-Coated, Easy-to-Swallow Tablets 
The broadest in vitro spectrum oral cephalosporin 


Highly effective in: 
Bacterial bronchitis 
caused by: 

Streptococcus pneumoniae 
Haemophilus influenzae” 
Haemophilus parainfluenzae" 


} otitis media 


caused by: 
Streptococcus pneumoniae 
Haemophilus influenzae 


Streptococcus pyogenes 
(group A beta-hemolytic streptococci) 


Branhamella catarrhalis” 


$ Pharyngitis/tonsillitis' 


caused by: 


Streptococcus pyogenes 
(group A beta-hemolytic streptococci) 


Ge Power with convenience 


E BID schedule enhances compliance 
E Easy-to-remember 


breakfast/supper regimen 


) May be taken without regard 


to meals 


*Ampicillin-susceptible strains 

tPenicillin is the usual drug of choice in the treatment and 
prevention of streptococcal infections, including the 
prophylaxis of rheumatic fever. 


Please consult next page for Brief Summary of 
Prescribing Information. 


Allen & Hanburys/ Q5 


Division of Glaxo Inc 
Research Triangle Park, NC 27709 


CFTIO9 


FREE PF". > "e C eiai - ee Phe 


CEFTIN* Tablets BRIEF SUMMARY 
(cefuroxime axetil, Glaxo) 

7o Sem uec a i 
The following is a brief summary only. Before prescribing, see complete 
prescribing information in CEFTIN* (cefuroxime axetil, Glaxo) Tablets product 
labeling. 


CONTRAINDICATIONS: CEFTIN* is contraindicated in patients with known 
allergy to the cephalosporin group of antibiotics. 

WARNINGS: BEFORE THERAPY WITH CEFTIN* IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS HAD 
PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, PENICIL- 
LINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY TO 
PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED 
WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME FORM OF 
ALLERGY PARTICULARLY TO DRUGS. IF AN ALLERGIC REACTION TO CEFTIN 
OCCURS. DISCONTINUE THE DRUG. SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 

Pseudomembranous colitis has been reported with the use of cephalo- 
sporins (and other broad-spectrum antibiotics); therefore, it is important to 
consider its diagnosis in patients who develop diarrhea in association with 
antibiotic use. 

Treatment with broad-spectrum antibiotics alters normal flora of the colon 
and may permit overgrowth of clostridia. Studies indicate that a toxin produced 
by Clostridium difficile is one primary cause of antibiotic-associated colitis 
Cholestyramine and colestipol resins have been shown to bind the toxin in 
vitro 

Mild cases of colitis may respond to drug discontinuance alone. Moderate to 
severe cases should be managed with fluid, electrolyte, and protein supple- 
mentation as indicated. 

When the colitis is not relieved by drug discontinuance or when it is severe, 
oral vancomycin is the treatment of choice for antibiotic-associated pseudo- 
membranous colitis produced by C difficile Other causes of colitis should also 
be considered 


PRECAUTIONS: General: i! an allergic reaction to CEFTIN* occurs, the drug 
should be discontinued, and, if necessary, the patient should be treated with 
appropriate agents, eg, antihistamines, pressor amines, or corticosteroids 

As with other antibiotics, prolonged use of CEFTIN may result in overgrowth 
of nonsusceptible organisms. If superinfection occurs during therapy, appro- 
priate measures should be taken 

Broad-spectrum antibiotics should be prescribed with caution for individuals 
with a history of colitis. 


Information for Patients: (Pediatric) CEFTIN is only available in tablet form 
During clinical trials, the tablet was well tolerated by children who could 
swallow the tablet whole, Children who cannot swallow the tablet whole may 
have the tablet crushed and mixed with food (eg, applesauce, ice cream) 
However. it should be noted that the crushed tablet has a strong, persistent, 
bitter taste. Discontinuance of therapy due to the taste and/or problems of 
administering this drug occurred in 13% of children (range, 2% to 28% across 
centers). Thus, the physician and parent should ascertain, preferably while still 
in the physician's office, that the child can ingest CEFTIN reliably If not, 
alternative therapy should be considered 


Interference with Laboratory Tests: A false-positive reaction for glucose in the 
urine may occur with copper reduction tests (Benedict's or Fehling s solution or 
with Clinitest* tablets), but not with enzyme-based tests for glycosuna (eg, 
Clinistix*, Tes-Tape*). As a false-negative result may occur in the ferricyanide 
test, it is recommended that either the glucose oxidase or hexokinase method 
be used to determine blood plasma glucose levels in patients receiving CEFTIN 

Cefuroxime does not interfere with the assay of serum and urine creatinine 
by the alkaline picrate method 


Carcinogenesis, Mutagenesis, Impairment of Fertility: Although no long-term 

studies in animals have been performed to evaluate carcinogenic potential, no 

mutagenic potential of cefuroxime was found in standard laboratory tests 
Reproductive studies revealed no impairment of fertility in animals 


Pregnancy: Pregnancy Category B: Reproduction studies have been performed 
in rats and mice at doses up to 50 to 160 times the human dose and have 
revealed no evidence of impaired fertility or harm to the fetus due to cefuroxime 
axetil. There are, however, no adequate and well-controlled studies in pregnant 
women. Because animal reproduction studies are not always predictive of 
human response, this drug should be used during pregnancy only if clearly 
needed 


Nursing Mothers: Since cefuroxime is excreted in human milk, consideration 
should be given to discontinuing nursing temporarily during treatment with 
CEFTIN® (cefuroxime axetil, Glaxo) 


ADVERSE REACTIONS: The adverse reactions to CEFTIN® are similar to 
reactions to other orally administered cephalosporins. CEFTIN was usually well 
tolerated in controlled clinical trials. Pediatric patients taking crushed tablets 
during clinical trials complained of the bitter taste of CEFTIN Tablets [see 
ADVERSE REACTIONS: Gastrointestinal and PRECAUTIONS: information for 
Patients: (Pediatric)]. The majority of adverse events were mild, reversible in 
nature, and did not require discontinuance of the drug. The incidence of 
gastrointestinal adverse events increased with the higher recommended 
doses. Twenty-five (25) patients have received CEFTIN 500 mg twice a day for 
one to 2.5 months with no increase in frequency or severity of adverse events 
The following adverse reactions have been reported 


Gastrointestinal: Nausea occurred in 2.4% of patients. Vomiting occurred in 
2.0% of patients. Diarrhea occurred in 3.5% of patients. Loose stools occurred 
in 1.3% of patients. There have been rare reports of pseudomembranous colitis 

Crushed tablets have a bitter taste. In pediatric clinical studies conducted 
with crushed tablets. complaints due to taste ranged from 0/8 (0%) in one 
center to 47/71 (66%) in another center 


Hypersensitivity: Rash (0.6% of patients), pruritus (0.3% of patients), and 
urticaria (0.2% of patients) have been observed. One case of severe broncho- 
spasm has been reported among the approximately 1,600 patients treated with 
CEFTIN. Of the patients treated with CEFTIN who reported a history of delayed 
hypersensitivity to a penicillin and not a cephalosporin, 29% of patients 
experienced a delayed hypersensitivity reaction to CEFTIN 


Central Nervous System: Headache occurred in less than 0.7% of patients, and 
dizziness occurred in less than 0.2% of patients 


Other: Vaginitis occurred in 1.9% of female patients. 


Clinical Laboratory Tests: Transient elevations in AST (SGOT, 2.0% of patients), 
ALT (SGPT, 1.6% of patients), and LDH (1.0% of patients) have been observed 
Eosinophilia (1.1% of patients) and positive Coombs test (04% of patients) have 
been reported 


in addition to the adverse reactions listed above that have been observed in 
patients treated with CEFTIN, the following adverse reactions and altered 
laboratory tests have been reported for cephalosporin class antibiotics: 
Adverse Reactions: Allergic reactions including anaphy- 
laxis, fever, colitis, renal dysfunction, toxic nephropathy, and 
hepatic dysfunction including cholestasis 
Several cephalosporins have been implicated in triggering 
seizures, particularly in patients with renal impairment when 
the dosage was not reduced. If seizures associated with drug 
therapy should occur the drug should be discontinued 
Anticonvulsant therapy can be given if clinically indicated. 
Altered Laboratory Tests: Increased prothrombin time, 
increased BUN, increased creatinine, false-positive test for 
unnary glucose, increased alkaline phosphatase, neutro- 
penia, thrombocytopenia, and leukopenia 
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The Southern California Permanente Medical Group 
offers you the freedom to concentrate on patient care. 

We are a well-established, HMO multispecialty group 
practice — a partnership composed of and managed by 
SCPMG physicians. 

We are currently accepting applications from board 
eligible/certified ENT/Head & Neck Surgeons for posi- 
tions at Kaiser Permanente Medical Centers throughout 
Southern California. 

Our compensation is competitive and benefits are 
outstanding. They include: professional liability, medical 
and dental coverage, vacation and sick leave, continuing 
education, life insurance and retirement plans. After two 
years full-time employment, physicians are eligible to be 
considered for partnership. 

For a physician application, please call (818) 405-3224 
or write to: Physician Recruitment, Dept. 51A8, Walnut 
Center, Pasadena, CA 91188-8854. 


Equal Opportunity Employer M/F/H 
NA 


IXKAJISEIR PERMANENTE 
Good People. Good Medicine. 


Functional Endoscopic 
Sinus Surgery Symposium à 
November 18-19, 1988 


Course Directors: 
Vijay K. Anand, MD 
William F. Robbett, MD 


Guest Faculty: 
William R. Panje, MD 


The goal of this symposium is to provide the participants 


an opportunity to learn functional concepts of endoscop- 
ic sinus surgery with didactic lectures and "hands on" 
laboratory experience. 


For further information: 


MANHATTAN EYE, EAR & THROAT 
HOSPITAL 
Joanne Lupetin, Administrator 
Dept. of Otolaryngology 
210 East 64th Street 
New York, New York 10021 
(212) 838-9200 Ext. 2448 





Prompt lasting 
relief fromthe pain 
of dry mouth. 


alivart 


Synthetic Saliva 








Theleading product for natural, 
preservative-free relief of dry mouth 
(xerostomia), dry throat, and nasal 
crusting. 

Clinically proven, SALIVART works like 

natural saliva to moisten the mucosa, soothe 


fissures and painful tongue conditions, facilitate 
chewing and speaking, and loosen mucus. 














Free of allergy-provoking paraben preservatives, 
flavors, and scents. 


A one-second spray from the convenient 
pocket-size can relieves oral discomfort for 
up to two hours. 
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[L] Send more information. 


| Y L.] Send free sample. 


E. Westport Pharmaceuticals Inc. 
P.O. Box 5022 

Westport, CT 06881 
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When the world 
turns upside 
down... 


Transderm Scop 

is the better choice 
for motion sickness 
prevention 


* more effective than 25 mg meclizine 
and Dramamine“? 


* better compliance because transdermal 
delivery is more conveniert 


Scopolamine 
programmed delivery 
0.5 mg over 72 hrs 


r Transderm Scop 


Transderm Scop should not be used in children. Use with 
Special care in the elderly and in patients taking 

drugs (including alcohol) capable of causing f 

CNS effects. Dryness of the motth occurs 

in about two thirds of people Please 
see Prescribing Informaticn on Á. 
next page before 
prescribing. 








Transderm Scop* 
. scopolamine 

(formerly Transderm-V) 

Transdermal Therapeutic System 


Programmed delivery in vivo of 0.5 mg of 
scopolamine over 3 days 


BRIEF SUMMARY (FOR FULL PRESCRIBING 
INFORMATION, SEE PACKAGE INSERT) 


INDICATIONS AND USAGE 
Transderm Scóp is indicated for prevention of nausea and 
vomiting associated with motion sickness in adults. The disc 
should be applied only to skin in the postauricular area. 
Clinical Results: Transderm Scóp provides antiemetic pro- 
tection within several hours following application of the disc 
behind the ear. In 195 adult subjects of different racial origins 
who participated in clinical efficacy studies at sea or in a 
controlled motion environment, there was a 75% reduction in 
the incidence of motion-induced nausea and vomiting. 
Transderm Scóp provided significantly greater protection than 
that obtained with oral dimenhydrinate. 


CONTRAINDICATIONS 

Transderm Scóp should not be used in patients with known 
hypersensitivity to scopolamine or any of the components of 
the adhesive matrix making up the therapeutic system, or in 
patients with glaucoma. 


WARNINGS 
Transderm Scóp should not be used in children and should be 
used with special caution in the elderly. See PRECAUTIONS. 
Since drowsiness, disorientation, and confusion may occur 
with the use of scopolamine, patients should be warned of the 
possibility and cautioned against engaging in activities that 
require mental alertness, such as driving a motor vehicle or 
operating dangerous machinery. 
Potentially alarming idiosyncratic reactions may occur with 
ordinary therapeutic doses of scopolamine. 


PRECAUTIONS 

General 

Scopolamine should be used with caution in patients with 
pyloric obstruction, or urinary bladder neck obstruction. 
Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
intestinal obstruction. 

Transderm Scóp should be used with:special caution in the 
elderly or in individuals with impaired metabolic, liver, or kidney 
functions, because of the increased likelihood of CNS effects. 
Information for Patients 
Since scopolamine can cause temporary dilation of the pupils 
and blurred vision if it comes in contact with the eyes, patients 
should be strongly advised to wash their hands thoroughly with 
soap and water immediately after handling the disc. 

Patients should be advised to remove the disc immediately 
and contact a physician in the unlikely event that they experi- 
ence symptoms of acute narrow-angle glaucoma (pain in and 
reddening of the eyes accompanied by dilated pupils). 

Patients should be warned against driving a motor vehicle or 


operating dangerous machinery. A patient brochure is available. 


Drug Interactions 

Scopolamine should be used with care in patients taking 
drugs, including alcohol, capable of causing CNS effects. Spe- 
cial attention should be given to drugs having anticholinergic 
properties, e.g., belladonna alkaloids, antihistamines (including 
meclizine), and antidepressants. 

Carcinogenesis, Mutagenesis, Impairment of Fertility 

No long-term studies in animals have been performed to 
evaluate carcinogenic potential. Fertility studies were per- 
formed in female rats and revealed no evidence of impaired 
fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
dose group (plasma level approximately 500 times the level 
achieved in humans using a transdermal system), reduced 
maternal body weights were observed. 

Pregnancy Category C 

Teratogenic studies were performed in pregnant rats and 
rabbits with scopolamine hydrobromide administered by daily 
intravenous injection. No adverse effects were recorded in the 
rats. In the rabbits, the highest dose (plasma level approxi- 
mately 100 times the level achieved in humans using a 
transdermal system) of drug administered had a marginal 
embryotoxic effect. Transderm Scóp should be used during 
pregnancy only if the anticipated benefit justifies the potential 
risk to the fetus. 

Nursing Mothers 

It is not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
should be exercised when Transderm Scóp is administered to 
a nursing woman. 

Pediatric Use 

Children are particularly susceptible to the side effects of _ 
belladonna alkaloids. Transderm Scóp should not be used in 
children because it is not known whether this system will 
release an amount of scopolamine that could produce serious 
adverse effects in children. 
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ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scóp is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scóp: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scóp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scdp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scóp disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 
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References: 

1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scóp* defnonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003). 

2. Price N et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scóp, compared to 50% with Dramamine* 
(P 0.05). 
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FULL TIME ACADEMIC POSITION 
DEPARTMENT OF OTOLARYNGOLOGY 
UNIVERSITY OF TENNESSEE, MEMPHIS 


The Department has a position at the Assistant/ 
Associate Professor level for an individual dedicated 
to both clinical and research activities. Most appeal- 
ing should be the flexibility to explore specific clinical 
interests in a large and varied population base and 
the commitment of the Department to help support a 
meaningful research effort. Other benefits include a 
progressive medical community, new and attractive 
practice facilities and a competitive salary with a 
generous profit sharing plan. 


The University of Tennessee is an equal 
opportunity affirmative action employer. 


Send inquiries to: Richard W. Babin, M.D. 
Professor and Chairman 
956 Court Avenue, B226 
Memphis, TN 38163 


















Multi-specialty group seeks board 
eligible/certified Otolaryngologist. 
Tremendous opportunity to help 
develop new department. Excellent 
guaranteed base and benefits 
package plus production incen- 
tives. Send C.V. to: 


Medical Director 

Health First Medical Group 
850 Ridge Lake Blvd. 
Memphis, TN 38119 
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When a cold progresses to sinusitis, there's one 
sure way patients can make matters even worse: 
drying antihistamines. In sinusitis, “Antihista- 
mines are not helpful and should not be used since 
they interfere with cilial function and lead to further 
mucous inspissation, unless an allergic etiology is 
certain."' “Supportive therapy to reduce intranasal 


Entex LA /Er 


PHENYLPROPANCX. AMINE HCI 

GUAIFENESIN 4001 m 
A SPEC IAL BASE TO PROVIDE A PROLONGED 
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- can do to sinusitis is a 





edema anc to promote sinus drainage and aeration 
includes...oral decongestants.” 

Good thing there's ENTEX®. Exactly what sinusitis 
and broncaitis patients need: A decongestant — so 
breathing 5 easy again. A moisturizing expectorant 
—so tigh chests can feel normal again. No 
antihistam nes — so there’s no drying or drowsiness. 


vv “ey Te ddk qum Qu; ù 2 n j pema, 
ac D ¥ mt: AN UNS ® |Z " b 
My pu 4 4 -. - B $ y 
2 F ke "p * i F. ^ 
| = n í \ 
GP i (EA C me ri 
= 24 (eles, Se l | i 
LU ED | "-—— JE |] 
} ^ oo Ee Y . | 
oS. Si pl "QR ‘eae. i ps4 F I 


Each 5 mi (one teaspoon 

PHENYLEPHRINE HYDROCHL OR ID: mg 
PHENYLPROPANOLAMINE HYDROCHLORIDE 20mà 
GUAIFENESIN 100 mg 
ALCOHOL 


Decongestion and drainage...without drying or drowsiness. 


Reference: 


l. Stankiewicz JA: Sinusitis, in Rakel RE (ed): Conr's Current Therapy. Philadelphia, WB Saunders Co, 1988, pp 164-165. 


Please see next page for brief summary of prescribing information. 
© 1988 NEPI 








PHENYLPROPANOLAMINE HCI. 
GUAIFENESIN............. 


IN A SPECIAL BASE TO PROVIDE A PROLONGED 
THERAPEUTIC EFFECT. 


Entex 
LIQUID 


Each 5 ml (one teaspoonful) contains: 





PHENYLEPHRINE HYDROCHLORIDE ...,9 mg 
Say jaan HYDROCHLORIDE. 20 mg 
a dido Pg os lere AE NS ox dv F4 100 mg 


ALCOHOL. . ISP MOR ese, eee eT 5% 


Before MG or administering, 
see package circular for full product information. 
The following is a brief summary. 


INDICATIONS AND USAGE: Entex is indicated for the symptomatic relief 
of sinusitis, bronchitis, pharyngitis, and coryza when these conditions are 
associated with nasal congestion and viscous mucus in the lower respiratory 


tract. 

CONTRAINDICATIONS: Entex is contraindicated in individuals with 
known hypersensitivity to sympathomimetics, severe hypertension, or in 
patients receiving monoamine oxidase inhibitors. 

WARNINGS: Sympathomimetic amines should be used with caution in 
patients with hypertension, diabetes mellitus, heart disease, peripheral vas- 
cular disease, increased intraocular pressure, hyperthyroidism, or prostatic 
hypertrophy. 

PRECAUTIONS: Information for Patients: Do not crush or chew 
Entex LA tablets prior to swallowing 

Drug Interactions: Entex should not be used in patients taking monoamine 
oxidase inhibitors or other sympathomimetics. 

Drug/Laboratory Test Interactions: Guaifenesin has been reported to 
interfere with clinical laboratory determinations of urinary 5-hydroxyindole- 
acetic acid (5-HIAA) and urinary vanillylmandelic acid (VMA) 

Pregnancy: Pregnancy Category C. Animal reproduction studies have not 
been conducted with Entex. It is also not known whether Entex can cause fetal 
harm when administered to a pregnant woman or can affect reproduction 
Capacity. Entex should be given to a pregnant woman only if clearly needed. 
Nursing Mothers: It is not known whether the drugs in Entex are excreted in 
human milk. Because many drugs are excreted in human milk and because of 
the potential for serious adverse reactions in nursing infants, a decision 
should be made whether to discontinue nursing or to discontinue the 
product, taking into account the importance of the drug to the mother. 
Pediatric Use: Entex LA: Safety and effectiveness of Entex LA tablets in 
children below the age of 6 have not been established 

Entex Liquid: Safety and effectiveness of Entex Liquid in children below the 
age of 2 have not been established 

ADVERSE REACTIONS: Possible adverse reactions include nervousness, 
insomnia, restlessness, headache, nausea, or gastric irritation. These reac- 
tions seldom, if ever, require discontinuation of therapy. Urinary retention 
may occur in patients with prostatic hypertrophy. 

OVERDOSAGE: The treatment of overdosage should provide symptomatic 
and supportive care. If the amount ingested is considered dangerous or 
excessive, induce vomiting with ipecac syrup unless the patient is convuls- 
ing, comatose, or has lost the gag reflex, in which case perform gastric lavage 
using a large-bore tube. If indicated, follow with activated charcoal and a 
-Saline cathartic. Since the effects of Entex may last up to 12 hours, treatment 
should be continued for at least that length of time. 

DOSAGE AND ADMINISTRATION: Entex LA: Adults and children 12 
years of age and older — one tablet twice daily (every 12 hours); children 6 to 
under 12 years — one-half (V) tablet twice daily (every 12 hours). Entex LA 
is not recommended for children under 6 years of age. Tablets may be broken 
in half for ease of administration without affecting release of medication but 
should not be crushed or chewed prior to swallowing 

Entex Liquid: All dosage should be administered four times daily (every 
6 hours). 

Children: 

2 to under 4 years............... ......-¥2 teaspoonful (2.5 ml) 
4 to under 6 years....... ........] teaspoontul (5.0 ml) 
6 to under 12 years........... 1% teaspoontuls (7.5 ml) 
Adults and children 12 years of age and older: 

2 teaspoonfuls (10.0 ml) 

HOW SUPPLIED: Entex LA is available as an orange, scored tablet coded 
with "ENTEX LA" on one side and "0149 0436" on the scored side. Entex 
Liquid is available as an orange-colored, pleasant-tasting liquid. 

Entex LA 

NDC 0149-0436-01 bottle of 100 

NDC 0149-0436-05 bottle of 500 

Entex Liquid 

NDC 0149-0414-16 16 FL. OZ. (1 Pint) bottle 

CAUTION: Federal law prohibits dispensing without prescription 

REVISED JULY 1988 (Entex LA) 

REVISED SEPTEMBER 1985 (Entex Liquid) 


LQ-BS5/LA-BS10 
Norwich Eaton Pharmaceuticals, Inc. 


Norwich, New York 13815-0231 
A Procter & Gamble Company 


ENT SURGERY 
BOSTON, MASSACHUSETTS 
2 Positions 


e Private Practice » Teaching 


* Medical School Affiliate + Hospital Based 


Due to very special circumstances, we have been 
retained by a major 350-bed teaching hospital to identify 
two ENT specialists who wish to assume an existing 
urban practice in an exciting teaching environment. The 
positions can be filled immediately or we can wait for the 
June 1989 graduates. The ideal configuration would be 
two graduating or recent graduates who would move 
together and/or who know each other's clinical work. We 
seek physicians from an outstanding ENT Surgery 
program, preferably university based. Salary, benefits, 
office, malpractice, relocation, and total suppport will be 
provided until a fee-for-service arrangement can be 
viably arranged. 


To Appty: All suitable candidates should reply in strict 
confidence to: 


Daniel Stern, President 
The Medical Center East, Suite 240 
211 North Whitfield Street 
Pittsburgh, Pennsylvania 15206 


Member of 
National Association of 


800-438-2476 / FAX 412-363-6032 Physician Recruiters 


ELECTRONYSTAGMOGRAPHY 


Short Courses for Physicians, Audiologists 
and Technicians 


Sponsored by The Methodist Hospital and the Institute of 
Otorhinolaryngology and Communicative Disorders, The 
Neurosensory Center of Houston. 


March 31, April 1 and 2, 1989 


Two parallel three-day intensive courses in clmical ENG are 
offered. The technicians’ course stresses practical aspects of 
test technique, and the physicians’ course stresses clinical 
applications. Audiologists may take a specially scheduled 
program which includes parts of both the techniques and in- 
terpretation course. The courses rely heavily on tutorial 
teaching methods to allow ample opportunity for supervised 
trial-and-error learning. 


A report of each technician trainee’s performance, including 
examination scores and an evaluation of technical com- 
petence, will be given the trainee and the employer. 


Course Instructors: Alfred C. Coats, M.D. 
and Staff 


Tuition: $395.00 Limited enrollment 


Address inquiries to: ENG Laboratory, NA 400, The 
Methodist Hospital, 6565 Fannin, Houston, Texas 77030 
(713) 799-5925. 





iis comprehensive system allows 
‘total operator control in clinical set- 
tings where multiple testing capabil- 
ities are required. Two mdependent 
channels are available fer ABR (early 
latency, MLR (middle latency, in- 
cluding 40 H2), CERA (ate response) 
and ECochG. The results are reli- 
able, objective and quartifiable. 


‘The GSI 50 is a compact, space sav- 
ing instrument with a single chassis 
that houses the stimulus generator, 
averager, CRT and printer. The dual 
purpose handle serves both as a stand 
and a carrier. 


Operator Flexibility 

With fingertip control, the operator 
has a choice of auditory stimuli ‘clicks 
or tone bursts), repetition rate, inten- 
sity range and masking. Timebase, 
filter settings and number of sweeps 
per test are easily pre-programmed. 


Operator Visualization 
Incoming EEG pattern may be viewed 


on the crisp CRT as an ongoing or 
averaged response. Two LED’s in- 
dicate sweep rejection from the av- 
erage due to an overload. Stimuli 
presentations are displayed via a 
flashing LED. Four memory stores 
allow for comparison of waveforms 
and can be visualized on one screen. 
A cursor can be used to place up 

to five markers per trace to denate 





SSSR PERE BRE ie 
= Tell me more... 


C Please send me the GSI 50 brochure. 
C] Please arrange a demonstration. 













Telephone: 


BESSGAABETEABE AA 
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Please return this coupon to: 


Littleton, MA 01460 
musBHENHESESS3BRBEBHEG!N 


Q^ | dm 
peak latency, amplitude, and inter- 
wave latencies. 


Operator Verification 


A built-in printer quickly and quietly 


provides a printout giving patient 
identification, date, test mode, 
parameter selections and latency! - 
amplitude information per trace. 





For more information contact: 


Grason-Stadler, Inc. 
537 Great Road 
Littieton, MA 01460 


Tel.: (617) 486-3514 
TWX: 710/347-6892 


There’s No Substitute 
for the Best! 


Grason-Stadler 
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Thousands of pro- 
fessionals have 
been depending on 
Reliance? products 
for years. They ve 
come to appreciate 


eRe PrRreCT ruk 


the quality of the Reliance line. Each 
element of each product in the Reliance 
family is created by us; it is this dedication 
to quality control that has enabled us to 
build our excellent reputation...one item 
at a time. 





. 
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OUR PRACTICE. 


If you 3aven't taken a look at Reliance lglampp 
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will you tell her 
about 
screening 
mammography? 


Many of your patients will hear about 
screening mammography through a program 


-Jaunched by tae American Cancer Society and 


the American College of Radiology, and they 
may come to you with questions. What will 
you tell them? 

We hope you'.] encourage them to have a 
screening mammogram, because that, along 
with your rezular breast examinations and 
their monthl- self examinations, offers the 
best chanceo earty detection of breast cancer, 
a disease which wil! strike one woman in 10. 

If you hare questions about breast cancer 
detection for asymptomatic women, please 
contact us. 


Professional Education Dept. 
National Headquarters 

30 Park Avenue 

New York, New York 10016 

or your local society 
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ERYC* (Erythromyc:in Delayed-Release Capsules, USP) 

Before prescribing, please see full prescribing information. A Brief Summary !o'iows. 

ud i AND USAGE: ERYC is indicated in children and adults for the treatment cf the following 
conditions: 

Upper respiratory tract infections of mild to moderate degree caused by Strertococcus pyogenes 
(group A beta hemolytic streptococci); Streptococcus pneumoniae (Diplococcussoneumoniae) ; 
Haemophilus influenzae (when used concomitantly with adequate doses of sulfonamides. since not all 
Strains of H influenzae are susceptible at the erythromycin concentrations ordinarily achieved) (See 
appropriate sulfonamide labeling for prescribing information.) 

Lower respiratory'tract infections of mild to moderate severity caused by Streptococcus pyogenes 
(group A beta hemolytic streptococci); Streptococcus pneumoniae (Diplococcus-pneumoniae) 

Respiratory tract infections due to Mycoplasma pneumoniae (Eaton's agent) 

Pertussis (whooping cough) caused by Bordetella pertussis. Erythromycin is effective in eliminating the 
organism from the nasopharynx of infected individuals, rendering them noninfectious. Some clinical studies 
Suggest that erythramycin may be helpful in the prophylaxis of pertussis in expesed susceptible individuals 

Diphtheria—As an adjunct to antitoxin in infections due to Corynebacteriurred 2htheriae, to prevent 
establishment of carriers and to eradicate the organism in carriers 

Erythrasma—Iin the treatment of infections due to Corynebacterium minutissinum 

intestinal amebiasis caused by Entamoeba histolytica (oral erythromycins anly). Extraenteric amebiasis 
requires treatment with other agents. Infections due to Listeria monocytogenes 

Skin and soft tissue infections of mild to moderate severity caused by Streptecoccus pyogenes and 
Staphylococcus aureus (resistant staphylococci may emerge during treatment) 

Primary syphilis caused by Treponema pallidum. Erythromycin (oral forms only) is an alternate choice 
of treatment for primary syphilis in patients allergic to the penicillins. In treatment of primary syphilis, 
spinal fluid should be examined before treatment and as part of the follow-up after therapy. The use of 
erythromycin for thetreatment of in utero syphilis is not recommended. (See CL'NICAL PHARMACOLOGY 
in full prescribing infermation) 

Erythromycins are indicated for treatment of the following infections caused by Chlamydia trachomatis 
conjunctivitis of the newborn, pneumonia of infancy, urogenital infections during pregnancy. When tetra- 
cyclines are contraindicated or not tolerated, erythromycin is indicated for the treatment of uncomplicated 
urethral, endocervical, or rectal infections in adults due to Chlamydia trachomatis 

Legionnaires’ disease caused by Legionella pneumophila. Although no controlled clinical efficacy 
Studies have been conducted, in vitro and limited preliminary clinical data suggest that erythromycin may 
be effective in treatirg Legionnaires’ disease 

Therapy with erythromycin should be monitored by bacteriological studies and by clinical response 
(See CLINICAL PHARMACOLOGY —Microbiology. in full prescribing information; 

Injectable benzathine penicillin G is considered by the American Heart Association to be the drug of 
choice in the treatment and prevention of streptococcal pharyngitis and in long-term prophylaxis of 
rheumatic fever. When oral medication is preferred for treatment of the above comditions, penicillin G, V. or 
erythromycin are alternate drugs of choice 

Although no contrelled clinical efficacy trials have been conducted, erythromycin has been suggested 
by the American Heart Association and the American Dental Association for use in a regimen for prophylaxis 
against bacteria! endacarditis in patients allergic to penicillin who have congenita! and/or rheumatic or 
other acquired vaivular heart disease when they undergo dental procedures and surgical procedures of the 
upper respiratory tract. (Erythromycin is not suitable prior to genitourinary surgery where the organisms 
likely to lead to bacteremia are gram-negative bacilli or the enterococcal group otstreptococci) 

NOTE: When selecting antibiotics for the prevention of bacterial endocarditis the physician or dentist 
should read the full joint 1984 statement of the American Heart Association and the American Dental 
Association 
CONTRAINDICATION: ERYC is contraindicated in patients with known hypersens tivity to this antibiotic 
WARNING: There have been a few reports of hepatic dysfunction, with or withaut jaundice. occurring in 
patients receiving erythromycin ethylsuccinate, base, and stearate products 
PRECAUTIONS: Caution should be exercised when erythromycin is administered to patients with 
Impaired hepatic function (see CLINICAL PHARMACOLOGY in full prescribing information, and WARNING) 

Erythromycin use-n patients who are receiving high doses of theophylline mav be associated with an 
increase in serum theophylline levels and potential theophylline toxicity. In case ci theophylline toxicity 
and/or elevated serum theophylline levels, the dose of theophylline should be reduced while the patient is 
receiving concomitant erythromycin therapy 

Erythromycin interferes with the fluorometric determination of urinary catecnalamines 

Prolonged or repeated use of erythromycin may result in an overgrowth of nensusceptible bacteria or 
fungi. If superinfection occurs, erythromycin should be discontinued and approorate therapy instituted 

When indicated, incision and drainage or other surgical procedures should be performed in conjunction 
with antibiotic therapy. 

Pregnancy Category B—Reproduction studies have been performed in rats, mice and rabbits using 
erythromycin and its various salts and esters, at doses which were several times multiples of the usual 
human dose. No evidence of impaired fertility or harm to the fetus that appeared ‘elated to erythromycin 
was reported in these studies. There are, however, no adequate and well-controlled studies in pregnant 
women. Because animal reproduction studies are not always predictive of human response, this drug 
should be used curinc pregnancy only if clearly needed 

Labor and Delivery— The effect of ERYC on labor and delivery is unknown 

Nursing Mothers—-rythromycin is excreted in milk (see CLINICAL PHARMACCL OGY in full prescribing 
information) 

Pediatric Use—See INDICATIONS AND USAGE and DOSAGE AND ADMINISTRATION 
ADVERSE REACTIONS: The most frequent side effects of oral erythromycin preparations are gastro- 
intestinal and are dose-related. They include nausea, vomiting, abdominal pain, dizrrhea and anorexia. 
Symptoms of hepatic dysfunction and/or abnormal liver function test results may occur (see WARNING). 

Mild allergic reactians such as rashes with or without pruritus, urticaria, bullous fixed eruptions, and 
eczema have been reported with erythromycin. Serious allergic reactions, including anaphylaxis have 
been reported 

There have been isolated reports of reversible hearing loss occurring chiefly in patients with renal 
insufficiency anc in patients receiving high doses of erythromycin 

Caution: Federal law prohibits dispensing without prescription 06966016 
Distributed by 
PARKE-DAVIS 
Div of Warner-Lambert Co 


Morris Plains, NJ 07980 PD-70-JA-4756-P-1(1-88) 
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INTRODUCING 
6 MINUTE STERILIZATION. 


With no steam or chemicals for safer handling 


The Cox Rapid Heat Transfer Ster- 
ilizer uses dry heat — long recog- 
nized as one of the safest methods of 
sterilization. Dry heat eliminates the 
corrosive, dulling effects of steam and 
chemical vapor sterilizers. It'S the decid- 
edly better way to sterilize and now 
it's decidedly faster. 

With the Cox Sterilizer, your 
instruments are ready in six minutes. 
You can even sterilize between 
patients and reduce your inventory of 
instruments. Depending upon the 
size of your practice this alone could 
amount to hundreds, perhaps thou- 


of delicate instruments. 


sands of dollars. You'll save too on 
the purchase, storage and use of 
potentially toxic chemicals and expen- 
sive venting to rid your office of 
unpleasant odors. 

How does it work? The Cox Steri- 
lizer uses microprocessor heat transfer 
technology to maintain a uniform 
temperature of 375 deg. F. Air flow 
volume is in the range of 3,000 ft./ 
min. The temperature remains constant 
and precise, avoiding instrument- 
damaging “hot spots" common in 
conventional dry heat ovens. 

Effectiveness? Tests by the Baylor 











College of Dentistry measured it by 
the benchmark for dry heat ste'iliza- 
tion — the spores of Bacillus subtilis 
— and determined that the Cox Steri- 
lizer meets or exceeds the require- 
ments for sterilization established by 
any regulatory or scientific organiza- 
tion in the world. 

For more information on how six 
minute sterilization can benefit your 
practice, call 1-800-247-6493. In Texas: 
(214) 528-8900. or contact your near- 
est Cox Sterile Products dealer. 


Pat. Pending 


The Cox Rapid Heat Transfer Sterilizer has been authorized for commercial 
distribution as a medical device in the United States. 


DENVER 
SPLINT 


(Its aahesive) 
° 1 Minute Application 


' No Opezating Room Mess 


* Not Stainable 
° Water Resistant 
* Very Adhesive 


* Inconspicueus 


OR INFORMATION ON THE DENVER NASAL SPLINT’; CALL OR WRITE 
303) 771-535SE / TELEX 823-170 DVR SPL UF 


DENVER SPLINT COMPANY INCORPORATED 
0093 SOUTH QUEBEC STREET, SUITE 103, ENGLEWOOD, CO 80111 
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Michael Wilson 

BA: lowa 

MD: lowa 

Residency: Mayo Clinic 
Specialty: Orthopedic Surgery 
AFB: Lackland 


For career and country: Why Dr Mike Wilson 
became an Air Force physician 


“When I finished my residency at the Mayo Clinic, I 
headed home to Iowa to fulfill my dream of being a commu- 
nity-based orthopedic surgeon. But after several years in 
which it seemed I spent more time shuffling papers than 
seeing patients, I realized I was missing the things I wanted 
from my career in medicine. Helping. Teaching. Learning. 


“That’s when I investigated the Air Force. I was 
impressed by what it could offer: The opportunity to see, 
treat, and follow up on a diverse, interesting population; the 
academic stimulation of preparing and participating in teach- 
ing conferences; the chance to be part of a team that has a 
clearly defined, vital mission in the world. 


“Sure, I don't gross as much as my peers in private prac- 
tice, but I don't pay out as much, either. Health insurance is 
not necessary and I earn 30 days of vacation with pay each 
year; I don't pay a penny for malpractice insurance, staff 
salaries, or rent. I even receive an untaxed housing allow- 
ance, and an excellent, non-contributory pension plan. 

“Plus, there’s the intangible satisfaction of doing some- 
thing meaningful for a country that, frankly, has been very 
good to me. 


“For the right person, being an Air Force physician is the 
best practice in the world. It is for me.” 


For career and country, find out more about becoming an 
Air Force physician. Call toll-free 1-800-423-USAF. Or send your 
curriculum vitae to Col Thomas W. Bingham, HQ USAFRS/RSH, 
Randolph AFB, TX 78150. 


Expand your horizons. 
Become an Air Force physician. 














ui 


Instructions for Authors 


Note: Please read these instructions carefully—technical deficiencies 
must be corrected before manuscripts can be reviewed. 

Send manuscripts by first-class mail to Byron J. Bailey, MD, 
Chief Editor, Archives of Otolaryngology—Head & Neck Surgery, 
Substation 1, PO Box 103, Galveston, TX 77550. Phone: (409) 
165-9040. Manuscripts are received with the understanding that 
they are not under simultaneous consideration by another publi- 
cation. Accepted manuscripts become the permanent property of 
the ARCHIVES and may not be published elsewhere without 
permission from the publisher (AMA ). 

Any manuscript, Letter to the Editor, or other material sent for 
publication must be accompanied by a letter containing the following 
language: *In consideration of the American Medical Association's 
taking action in reviewing and editing my submission, the author(s) 
undersigned hereby transfers, assigns, or otherwise conveys all copyright 
ownership to the AMA in the event that such work is published by the 
AMA." We regret that transmittal letters not containing the foregoing 
language signed by all authors of the submission will necessitate delay in 
the review of the manuscript. 

In case the work was done by a federal employee, each author 
must include a signed statement that the work reported was done 
while he or she was employed by the federal government. 

Author Responsibility.—A1l accepted manuscripts are subject to 
copy editing. The author will receive an edited typescript and 
layout rather than galley or page proofs for approval. The author 
is responsible for all statements in his work, including changes 
made by the copy editor. 

Title.— Titles should not exceed 75 characters, including punctu- 
ation and spaces. 

Title Page (First Page).—The title page should include all 
authors' full names, highest degrees, academic affiliations, and, if 
the manuscript was presented at a meeting, the name of the 
meeting, the place it was held, and the date on which it was read. 
One author should be designated as corresponding author, with 
his or her name, address, and telephone number. Specify the 
address to which requests for reprints should be sent. Order 
reprints at the time the typescript is returned after editorial 
processing. 

Abstract (Second Page).— Provide a double-spaced abstract (135- 
word maximum) of the article. Abstract should include state- 
ments of problem, method of study, results, and conclusions. Do 
not include a "summary" section in the main manuscript. 

Manuscript Preparation.—Submit the original typed manuscript 
plus two high-quality copies of the entire manuscript. The entire 
manuscript, including abstract, references, legends, and tables, 
must be typewritten, double-spaced, on 21.6 X 27.9-cm (8% X 11- 
in) heavy-duty white bond paper. Ample margins of at least 2.5 cm 
(1 in) should be provided. Do not justify the right margin if a word 
processor is used. 

SI Units.—Use Systéme International (SI) measurements 
throughout the manuscript. 

References.—List references, double-spaced, in consecutive 
numerical order (the order of citation in the manuscript, not 
alphabetically). Once a reference is cited, all subsequent citations 
should be to the original number. All references must be cited in 
the text or tables. Unpublished data and personal communications 
will not be accepted as references. References to journal articles 
should include (1) authors, (2) title, (3) journal name (as abbrevi- 
ated in Index Medicus), (4) year, (5) volume number, and (6) 
inclusive page numbers, in that order. References to books should 
include (1) authors, (2) chapter title (if any), (3) editors (if any), (4) 
title of book, (5) city of publication, (6) publisher, and (7) year. 
Volume and edition numbers, specific pages, and name of transla- 
tor should be included when appropriate. The author is responsi- 
ble for the accuracy and completeness of the references and for 
their correct text citation. Please note this journal’s punctuation 
and sequence style preference in previously published reference 
listings. 
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Legends.—Legends should be typed double-spaced, beginning on 
a separate sheet of paper from the text. Length should be limited 
to a maximum of 40 words. Magnification and stain used should be 
provided when pertinent. All photographs and illustrations docu- 
menting any postoperative change must be labeled as to the 
postoperative interval. The label of “postoperative” is insufficient 
by itself. 

Tables.— Each table should be typed double-spaced, including all 
headings, on a separate sheet of 21.6 X 27.9-cm (8% X 11-in) 
paper. Do not use larger paper. If a table must be continued, use a 
second sheet and repeat all heads and stubs. 

Consent Forms.— Manuscripts reporting the results of experi- 
mental investigations of human subjects must include a statement 
to the effect that informed consent was obtained after the nature 
of the procedure(s) had been fully explained. 

A letter of consent must accompany all photographs of patients 
in which a possibility of identification exists. It is no longer 
sufficient to cover the eyes to mask identity. If a photograph is of 
a minor, then both parents must sign the consent form. 

Refer to patients by number (or, in anecdotal reports, by 
fictitious given names). Real names or initials should not be used 
in the text, tables, or illustrations. 

Illustrations.—Submit illustrations in duplicate, unmounted, 
untrimmed, and 12.7 X 17.3 em (5X7 in). Send high-contrast 
glossy prints (not photocopies). Figure number, name of senior 
author, and arrow indicating “top” should be typed on a gummed 
label and affixed to the back of the illustration. 

Illustrations in full color are accepted for publication if the 
editors believe that color will add significantly to the published 
manuscript. The ARCHIVES will pay part of the expense of repro- 
duction and printing color illustrations, the remainder to be borne 
by the author or his sponsor. After deducting the ARCHIVES' 
contribution, the author's share is $400 for up to six square- 
finished illustrations that can be arranged on a one-page layout. 
Any additional illustrations or special effects will be billed to the 
author at cost. Positive color transparencies (35 mm preferred) 
must be submitted for an evaluation. Do not send color prints 
unless accompanied by original transparencies. Do not submit 
glass-mounted transparencies. 

Financial Disclosure.—In the cover letter, list all affiliations with 
or financial involvement in organizations or entities with a direct 
financial interest in the subject matter or material of the research 
discussed in the manuscript (eg, employment, consultancies, stock 
ownership). All such information will be held in confidence during 
the review process. Should the manuscript be accepted, the Editor 
will discuss with the author the extent of disclosures appropriate 
for publication. 





PLEASE Notre: Most COMMON ERRORS TO AVOID 
(SECRETARY’S CHECKLIST) 


—— (1) Failure to send original typed manuscripts plus two 
copies. 
(2) Failure to double-space entire manuscript (abstract, 
references, legends, and tables). 
——- (3) Failure to convert to SI units. 
— — (4) References not in proper format, not in numerical 
order, or not cited in text. 
(5) Use of 1%-spacing rather than double-spacing. Do not 
justify lines. 
(6) Failure to send two sets of illustrations/photographs. 
(7) Title too long. 
(8) Failure to label abstract or to provide abstract. 
(9) Incomplete or improper consent forms for patient pho- 
tographs, improper legends. 
_ (10) Failure to include copyright transmittal letter. 
— — (11) Failure to include all authors’ personal signatures on 
copyright transfer form. 
— — (12) Failure to designate the corresponding author and 
provide phone number and address. 
— — (13) Failure to get consent forms for illustrations previously 
published elsewhere. 
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Pseudoephedrine is an orally active sympathomimetic amine and 
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Adverse Reactions: Chiorpheniramine maleate Slight to moderate 
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early menses; Respiratory: thickening of bronchial secretions, tight- 
ness of chest, wheezing and nasal stuffiness 
EE hydrochloride: Pseudoephedrine may cause mild 
central nervous system stimulation, especially in those patients who 
are hypersensitive to sympathomimetic drugs. Nervousness, excit- 
ability, restlessness, dizziness, weakness and insomnia may also 
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NEW YORK EYE & EAR INFIRMARY 
and 
New York Medical College 
announce post graduate courses in 
TEMPORAL BONE SURGICAL DISSECTION 
A REVIEW COURSE IN OTOLOGIC SURGERY 
January 19-21, 1989 
April 27-29, 1989 
September 14-16, 1989 
EMMETT E. CAMPBELL, M.D., DIRECTOR 


Dissections 


*Mastoidectomy *Canal Wall Up & Down Techniques 


*Facial Recess Techniques — *Cochlear Implant Approaches 
*Endolymphatic Sac Surgery  *Tympanoplasty Techniques 


*Stapedectomy Techniques — *Homograft Tympanoplasty Techniques 


Each dissection in the well equipped temporal bone laboratory will 
be preceded by video tape instruction and closed circuit television 
demonstration. Stress will be placed on temporal bone dissection and 
individualized instruction with a minimum of laboratory lectures. 


Tuition $675.00 Limited Enrollment Faculty 

AMA CME Credits Category 1:24 Emmett E. Campbell, M.D. 
Mark Goldstein, M.D. 
Timothy J. Siglock, M.D. 
Toni Levine, M.D. 

For Further Information, contact: 

Arthur Tortorelli, Technical Director 

Temporal Bone Laboratory 

New York Eye & Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 

(212) 598-1395 


Chairman, Department of 
Otolaryngology /HNS 
Frank E. Lucente. M.D. 

























BAY AREA 
OTOLARYNGOLOGIST 


San Francisco Bay Area based HMO/Multispecialty 
group seeks fifth board-certified/eligible otolaryngo- 
logist to join active four-person ENT/Head and Neck 
Surgery Department. 


Competitive salary and excellent benefits which 
include: 


Professional liability coverage. 
Vacations. 

Educational leave. 

Medical and dental coverage. 
Retirement plans. 

Life insurance coverage. 








Contact: 
Keith A. Matsuoka, M.D. 
27400 Hesperian Boulevard 
Hayward, CA 94545 


Phone: (415) 784-4455 


HAYWARD MEDICAL CENTER 


Medical Hews 


HAROLD C. PILLSBURY Ill, MD, SECTION EDITOR 
University of North Carolina at Chapel Hill 





Nerve Tramsf=2r vs Polytef Injection 
for Vocal Cosd Faralysis 





Dr Roger C-undey, 3an Francisco, at the annual meeting 
of the Triolozecal Socety in Palm Beach, Fla, presented an 
update en his resalts with nerve transfer in the treatment 
of vocal cord paralysis. His technique involves anastomosis 
of the nerve to the =ternohyoid muscle to the recurrent 
laryngeal ne-ve, dis-al to the site of injury. Gelfoam 
injection is p-rformed to provide vocal improvement dur- 
ing the time ~equired for reinnervation. 

Results were p-esemted for five patients, documented by 
sonography and, in some cases, videolaryngostroboscopy. 
The goal of “he procedure is not normal movement but 
resting tone n the socalis muscle, which permits more 
normal vibra-or of tne vocal fold. Dr Crumley feels that 
the results of this procedure are much more reliable than 
those of polytef (Teflo3) injection. Complications of polytef 
injection that he citec included granuloma formation and 
migration of the polytef. Dr Crumley states that there are 
few perfect results from polytef injection, because of the 
great potentic| fcr ei-her overinjection or underinjection 
and because norma! rhysical properties of the vocal fold 
are never restored. Fe currently uses nerve transfer to 
treat unilater=l vecal cord paralysis in patients under the 
age of 30 years, amd those under the age of 50 years who use 
their voices prof»ssicnally.—GAvLE Woopson, MD, San 
Diego 





Glomus Vagal Tumors 





Drs Hugh F. Bler and William Lawson, Mount Sinai 
Medical Cente, New York, reported their experience with 
18 cases of glomus vagal tumors at the April 1988 meeting 
of the &mercanm Laryngological Association in Palm 
Beach, Fla. Their repcrt showed the female-to-male ratio 
to be 2:1. The pa ients (40%) had multiple paraganglio- 
mas. Computed  omegraphie and magnetic resonance 
imaging scans we-e the most helpful tests for diagnosis, 
with arteriography us2d to help identify the multicentric 
cases as well as carotid artery encroachment. Adequate 
surgical exposure was necessary to avoid carotid artery 
injury. 

The authors found vagal nerve paralysis in 100% of the 
cases postoperatiwely, which resulted in dysphagia and 
aspiration in «sme of tne cases. These cases were managed 
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with eriegpharyngeal myotomy and polytef (Teflon) injec- 
tion. Additionally, some of the patients had weakness or 
paralysis of the hypoglossal and spinal accessory nerve. 
There were four patients who had clinical evidence of 
malignaney. Three of these patients had histologic confir- 
mation of carotid artery invasion. These patients had 
deliberate sacrifice of the carotid artery. Two patients had 
cervical lymph node metastases.— ANDREW BLITZER, DDS, 
MD, New York 





The Gamma Knife: An Alternative 
Treatment for Acoustic Neurinomas 





The issue of the gamma knife as a possible treatment 
modality for acoustic tumors was presented by Donald B. 
Kamerer, MD, and colleagues, University of Pittsburgh, at 
the American Otological Society meeting as part of the 
Combined Spring Otolaryngology meeting, Palm Beach, 
Fla, in April 1988. The gamma knife is a stereotactic 
irradiation source that can focus a series of radiation 
beams inte a small area within the cranium. 

Their patient group included nine patients with unilat- 
eral and feur patients with bilateral acoustic tumors. The 
gamma knife was chosen as the appropriate form of 
therapy im patients who were either too elderly to undergo 
a surgical procedure, those with bilateral tumors, or those 
with tumors in only-hearing ears, as well as those with 
medical centraindications to major surgery or who simply 
refused a surgical resection. Kamerer and colleagues 
reported their results, as well as the results in more than 
200 patien:s with acoustic tumors who were treated at the 
Karolinska Institute, Stockholm. Based on the Karolinska 
Institute experience, the most effective dose is between 18 
and 25 Gy at the tumor margin, and maximal dose within 
the tumor is between 22 and 50 Gy, depending on the 
isodose selected for treatment. 

Following irradiation, 86% of the tumors either 
decreased in size or remained the same. Ninety-one per- 
cent of the unilateral tumors responded favorably as 
compared with 67% of bilateral tumors. A typical response 
resulted im gradual loss of intravenous iodinated contrast 
enhancement on computed tomographic seanning within 
several months after treatment. Sixty-three patients 
among the Karolinska Institute group had measurable 
hearing, which was followed up subsequent to therapy. One 
year following treatment, 27% had no change in hearing. 
Two patients had significant improvement in hearing and 
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20% had complete deafness. It is therefore reasonable to 
expect that the implications of this treatment modality on 
hearing will be negligible. Fifteen percent of individuals 
experienced transient facial nerve weakness, but most of 
those occurred in the early group, with only 9% occurring 
from 1982 to 1984. No patients receiving less than 27 Gy 
developed paresis. Eighteen percent of patients reported a 
mild facial hypesthesia. Other authors have reported an 
increased incidence of late facial palsy several years after 
gamma knife therapy. 

Among the 13 patients treated at the University of 
Pittsburgh, the experience parallels that of the Karolinska 
Institute. Basically, the gamma knife results in cessation 
of growth of acoustic tumors and a considerable financial 
savings to institutions. Kamerer and colleagues appropri- 
ately stressed, however, that this was not optimal therapy 
for small acoustic tumors in patients who were willing to 
undergo surgery, since the long-term implications of this 
modality on tumor growth 15 to 20 years out cannot be 
assessed. — HAROLD C. PILLSBURY, MD, Chapel Hill, NC 





Long-term Experience With Nerve Muscle 
Pedicle Reinnervation of the Paralyzed Face 





At the recent meeting of the American Academy of 
Facial Plastic and Reconstructive Surgery in Palm Beach, 
Fla, Dr Harvey Tucker, Cleveland, presented his experi- 
ence using a nerve muscle pedicle flap for reinnervation of 
the lower face in complete facial paralysis. The study, 
which extended from 1976 to the present, included 68 
patients. 

The ipsilateral ansa hypoglossi nerve with attached 
strap muscle was sutured to paralyzed perioral muscles. 
Details of the surgical technique were previously reported. 
Patients were evaluated in three- to four-month intervals 
for over two years using May's six-point scale. 

Of the patients described, 91% showed useful reanima- 
tion as follows: better muscle tone, improved symmetry at 
rest, and some voluntary movement. Only three patients 
developed complications, and these were all minor wound 
infections. 

Dr Tucker pointed out that the primary advantages of 
this procedure are as follows: the facial nerve is not 
disturbed, so that spontaneous return of function can 
occur; the graft occupies the neurotubules of the facial 
nerve; no cranial nerve function is sacrificed; function can 
return as early as four to six weeks; and mass action and 
synkinesis are avoided, since the eyes are treated separate- 
ly with a temporalis fascia sling.—JEANNE ADAMS, MD, 
Durham, NC 





Doppler Laser vs Fluorescein Dye: 
An Assessment of Flap Viability 





At the recent spring meeting of the American Academy 
of Facial Plastic and Reconstructive Surgery in Palm 
Beach, Fla, Drs Richard L. Pang, Janusz Bardach, and 
Kevin M. Kelly (Iowa City) presented a study designed to 
determine whether the Doppler laser was a better method 
of determining flap viability than the standard fluorescein 
dye test. The study used three 4X 12-cm nondelayed 
side-by-side flaps on pigs. Group I animals had fluorescein 
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dye tests performed in conjunction with Doppler laser 
flow, while group II animals had Doppler laser flow 
performed only. Fluorescein dye tests have been shown to 
underpredict flap survival. Doppler laser has been previ- 
ously shown to be a simple, accurate, noninvasive tech- 
nique for assessing blood perfusion in a flap. 

All flaps were examined at seven days. Although the 
fluorescein dye test predicted a 23% survival, the actual 
average flap survival was 35.4%. With a prediction of 
34.3%, the Doppler laser flow appeared to better estimate 
true flap survival. Adding fluorescein dye to Doppler laser 
flow assessment caused more inaccuracy. The conclusions 
of these investigators were that the Doppler laser flow's 
high sensitivity and extremely small sampling volume 
make it difficult to use for intermittent monitoring of flap 
survival. Further studies are required and recommended 
before Doppler laser flow can be practically used to assess 
flap survival accurately.—STEPHEN W. PERKINS, MD, Indi- 
anapolis 





Pectoralis Major Myocutaneous Flap 
Reconstruction for Laryngopharynx and 
Cervical Esophagus 





At the 91st Annual Meeting of the Triological Society in 
Palm Springs, Fla, Richard L. Fabian, MD, Harvard 
Medical School, Boston, reported reconstructing the hypo- 
pharynx and cervical esophagus with the pectoralis major 
myocutaneous flap. He sought to determine whether or not 
a one-stage reconstruction could be achieved utilizing this 
approach. Twenty-two patients were included in his analy- 
sis, which included five patients who had an esophageal 
stenosis following laryngectomy and 17 patients who 
underwent primary reconstruction after extended laryn- 
gectomy. Analysis of results demonstrated that preopera- 
tive radiation therapy did contribute to a somewhat more 
complicated postoperative course. The technique involves 
partially placing a tube in the skin island of the flap and 
suturing it to the remaining pharyngeal mucosa, then 
using a salivary bypass tube to place a stent in the area. 
The lower incidence of failure and complete absence of 
mortality prompted Dr Fabian to conclude that this is a 
viable alternative to gastric pull-up or free jejunal trans- 
fer reconstruction of this type of defect. This report also 
included two patients in whom Dr Fabian resected a 
portion of the clavicle to give more length to the flap 
pedicle. One of these patients also had resection of the 
spinal accessory nerve, and this combination of procedures 
caused the patient to experience severe ptosis of the 
ipsilateral shoulder. 

Comment.—In our previously published analysis of the 
pectoralis major myocutaneous flap for pharyngeal recon- 
struction (Arch Otolaryngol Head Neck Surg 1985;111: 
193-197), we noted that the reconstruction of partial 
pharyngoesophageal defects is quite successful. We have 
not found it necessary to place a stent for these types of 
defects. However, the total reconstruction of the pharyn- 
goesophageal area using the pectoralis major myocuta- 
neous flap does not produce a conduit that is always 
sufficient for eating. We also do not feel that clavicular 
resection or division produces a great enough increase in 
length of the muscular pedicle to justify the morbidity of 
such a maneuver. In most patients, it is usually possible to 
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develop a muscular pedicle for this flap that is long enough 

to rotate it superiorly in a manner sufficient to cover the 

skull base, without dividing or resecting the clavicle. 
—Davir. E. SCHULLER, MD, Columbus, Ohio 





A Cephaiometric Study of Nasal Growth 
Before and After Adenoidectomy 





More and more referrals are being made to otolaryngol- 
ogists from erthodortists. Cephalometric studies per- 
formed by orthodontists can show nasopharyngeal nar- 
rowing, which may be associated with abnormal facial 
growth. Lawrence Marentette, MD, Minneapolis, has stud- 
ied the cephalometric tracings from patients prior to and 
several years after adenoidectomy. At the spring meeting 
of the American Rhinologic Society in Palm Beach, Fla, Dr 
Marentette presented results that showed definite postop- 
erative changes in facial anatomy toward more normal 
va.ues. The specific areas of change included the degree of 
facial convexity, facia. length, and angles of the palatal 
and mandibular planes. Much more research is needed in 
the area of facial growth and the effects of adenoidectomy 
and other head and neck surgery on it. Cephalometry 
offers an excellent, standardized method for these stud- 
ies.—DoNaArD A. LEOPGLD, MD, Syracuse, NY 





Vibrotactile Aid and Cochlear Implant for 
Postlinguistically Deaf Patients 





At the Annual Meeting of the American Triological 
Society in Palm Beach, Fla, Margaret W. Skinner, PhD, St 
Louis, and coworkers reported the comparison of benefit 
from vibretactile aids and cochlear implants for the post- 
linguistically deaf adult. The authors evaluated four post- 
linguistically deaf adults before surgery with a one- or 
twe-channe! vibrotactile aid and then evaluated them after 
surgery with a multichannel, multielectrode, intracochlear 
implant. Although the vibrotactile aid gave awareness of 
sound and enhanced flow of conversation, benefit to lip- 
reading was small on videotape tests and speech tracking. 
With the cochlear implant, on the other hand, benefit to 
lipreading was significantly greater than with the vibro- 
tactile aid. Seeres on sound-only tests were also signifi- 
cantly above chance, and communication was markedly 
improved with the implant, as compared with the vibrotac- 
tile aid. The authors concluded that although postlinguis- 
tically deaf adults who meet the criteria for cochlear 
implantation should be introduced to a one- or two-channel 
vibrotactile aid, a trial and/or evaluation with such a 
device no longer appears essential — WILLIAM MEYERHOFF, 
MD, PHD, Dallas 





Laryngopiasty: Indications and Pitfalls 





At the Annual Meeting of the American Laryngological 
Association in Palm Beach, Fla, Drs Michael D. Maves and 
Brian McCabe. Iowa City, reported their studies of laryn- 
goplasty techniques as an alternative method for manag- 
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ing patients with unilaterally paralyzed vocal cords. Dr 
Maves described the technique, a modification of the 
procedure pioneered by Isshiki, as an improvement over 
conventional therapy, such as polytef (Teflon) injection, 
for treatment of paralyzed vocal cords. The technique, 
developed at the University of Iowa, Iowa City, utilizes a 
combination of local anesthesia along with fiberoptic 
laryngoscopic video monitoring of the patient's larynx 
during the procedure. This very innovative concept allows 
continuous monitoring of the patient's voice and laryngo- 
scopic evaluation of the patient's vocal cord to assess the 
quality and anatomic appearance of the patient's larynx. 
Their procedure involves a midthyroid incision with resec- 
tion of a small window of cartilage. A Silastie impiant, 
fashioned in either a T-shaped piece for those patients 
with an anterior gap or a wedge-shaped piece for those 
patients with a posterior gap, is utilized. 

Twenty-six patients were managed at Iowa Clinic, lowa 
City, over the past two years. The majority of these 
patients had vocal cord paralysis secondary to thyroid 
surgery or mediastinal malignancies. The results showed 
good-to-excellent results in 18 of 25 patients after initial 
surgery and subsequent improvement in three patients 
who underwent a revision surgical procedure. The compli- 
cations included transient stridor and a vocal cord hema- 
toma, neither of which required artificial airway support. 
The procedure was performed without extrusion of the 
Silastic implants, infections, or a necessity for tracheosto- 
my. Dr Maves concluded by stating that tne technique 
showed the best results in patients with unilateral reeur- 
rent laryngeal nerve paralysis and showed the poorest 
results in patients who had undergone polytef injection 
previously. Their technique has been helped by constant 
video monitoring, use of the inferior laryngeal wincow, 
and minimum manipulation of the vocal cords. The end 
point of the procedure is determined by voice quality and 
laryngoscopic appearance. The use of a prefabrieated 
laryngeal prosthesis has also aided in decreasing operative 
time.— GERALD S. Gussack, MD, Mobile, Ala 





The Versatile Midforehead Browlif: 





At the spring meeting of the American Academy of 
Facial Plastic and Reconstructive Surgery in Palm Beach, 
Fla, Drs Vito C. Quatela and Ted A. Cook and their 
collaborators, Oregon Health Sciences University, Port- 
land, reported the use of the midforehead browlift in 72 
consecutive patients. Brow ptosis creates a tired, angry 
look for which the midforehead browlift is frequently the 
preferred treatment (often precluding a blepharoplasty). 
Dr Quatela suggested that the high point of the brow arch 
should lie above the lateral canthus of the eye rather than 
the lateral limbus, which creates a “surprised look.” 

The advantages of the midforehead browtift with two 
separate incisions placed at different levels and not eon- 
nected are as follows: (1) less visible scar than with a direct 
browlift, which cuts the fine suprabrow hairs; (2) more 
precise placement of permanent suspension sutures in the 
periosteum; (3) less risk of nerve damage with dissection 
than with a coronal lift; and (4) less distertion of the 
hairline than with a coronal lift, and less distortion of 
natural brow furrows than with a direct lift. The potential 
disadvantage is a visible scar; however, only 6% of patients 

(continued on p 1267). 
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The Department of Otolaryngology and 
The Page and William Black Post-Graduate 
School of Medicine of the Mount Sinai 
$chool of Medicine (CUNY) 
announce two post-graduate courses: 


Head and Neck Surgery 


March 5, 6, 7, 8, 9, 1989 
Sunday through Thursday 
8 a.m. to 6 p.m. (5 sessions) 


Hugh F. Biller, M.D., Course Director 
Mark L. Urken, M.D., Course Director 


William Lawson, M.D., D.D.S. Neroo Patel, M.D. 


Ira Sanders, M.D. David Simpson, M.D. 
Anne Sirovatka, M.S.-CCC 
Max Som, M.D. Peter Som, M.D. 


Guest Faculty 
Sebastian Arena, M.D., Pittsburgh, Pa. 
John Conley, M.D., New York, N.Y. 
Richard E. Hayden, M.D., St. Louis, Mo. 
Marh May, M.D., Pittsburgh, Pa. 
William R. Panje, M.D., Chicago, Ill. 


OTOLARYNGOLOGIST 


CALIFORNIA: BC/BE Otolaryngologist 
with expertise in Otolaryngology, Head 
and Neck Surgery and Facial Plastic 
Reconstruction Surgery to join a well 
established rapidly growing 31-M.D. 
multispecialty Group, located 45 miles 
from San Francisco and 20 minutes 
from Napa Valley. Interest in Allergy 
and/or Pediatric Otolaryngology desir- 
able. Growing community serving 
140,000. Large modern office build- 
ing, fully equipped with RPT, X-ray, 
Clinical Laboratory, Urgent Care and 
Ambulatory Surgery Department. 
Patients include both fee-for-service 
and prepaid Health Plans. Attractive 
compensation and benefits. Malprac- 
tice provided. Applicant must have or 


Leonard R. Rubin, M.D., Stony Brook, N.Y. 


This course covers the basic principles of head and neck surgery including oncologic 
surgery of the larynx and pharynx, thyroid and parathyroid glands, parotid gland, nose 
and paranasal sinuses and paraganglioma. In addition, the following topics will be 
discussed: radiology and surgery of the parapharyngeal space, larngeal and tracheal 
stenosis, surgery for fixed cervical metastases and management of cervical 
esophageal diverticulae. One day (Monday) will be devoted to a symposium on facial 
reanimation procedures. A second day (Thursday) will be dedicated to regional 
pedicled flaps. Afternoon laboratory dissection sessions on fresh cadavers will be 
coordinated with the morning didactic sessions. Two panel discussions on facial 
re-animation and soft tissue reconstruction of the head and neck using regional flaps 
will provide an opportunity for students to interact with the faculty and present their 
own challenging cases. 


Microvascular Free Flaps in 


Head and Neck Reconstruction 
March 9, 10, 11, 12, 1989 
Thursday through Sunday 

Mark L. Urken, M.D., Course Director 
Daniel Buchbinder, D.M.D. 

Alan Sheiner, D.D.S. 


Guest Faculty 
Sebastian Arena, M.D., Pittsburgh, Pa. 
Richard E. Hayden, M.D., St. Louis, Mo. 
William R. Panje, M.D., Chicago, Ill. 


This course covers the basic donor site anatomy of the most commonly used free 
flaps in head and neck reconstruction: iliac crest, lateral thigh, radial forearm, rectus 
abdominus, subscapular system of flaps, jejunum and gastro-omental flaps. Morning 
didactic sessions on these flaps will be coordinated with afternoon fresh cadaver 
dissections. In addition, topics such as donor site selection, recipient vessel selection, 
and avoidance of pitfalls will be discussed. Panel sessions will be conducted on soft 
tissue reconstruction using free flaps and perioperative care including postoperative 
monitoring and revision surgery. A half-day will be devoted to multiple facets of 
vascularized mandibular reconstruction including bone contouring and fixation, donor 
site selection and dental prosthetic reconstruction. Challenging cases of mandibular 
reconstruction will be presented and the students are invited to bring their own cases 
for discussion. 


Students for this course are invited to participate in the preceding day's session 
(Thursday) on pedicled regional flap reconstruction. 


Tuition Fees: 
Head and Neck Surgery Course 

(Sun-Thurs) $1300. 

Head and Neck Microvascular Surgery 
(Thurs-Sun) $800 

Combined Courses (Sun-Sun) $1800 

Didactic Sessions Only = % price of tuition 
Information: Director, Page and William Black Post-Graduate School of Medicine, 


Mount Sinai School of Medicine, One Gustave L. Levy Place, New York, New York 
10029. Telephone: 212-241-6737. 


be eligible for licensure in California. 


Send C.V. to: 

Dominic Scolaro, Executive Director 
Caller Box 4020 

Fairfield, CA 94533 

(707) 426-3911 





FELLOWSHIP IN 
PEDIATRIC 
OTOLARYNGOLOGY 
AT 
THE JOHNS HOPKINS 
HOSPITAL 


Beginning July 1990 
ADDRESS INQUIRIES TO: 


ROBERT NRCLERIO, M.D. 
DEPRRTMENT OF 
OTOLRRYNGOLOGV 
OSLER 421 
600 N. WOLFE STREET 
BRLTIMORE, MD 21205 


(continued from p 1365). 


required lermabrasionm of the scar later. —DARRELL HUN- 
SAKER, MO, Oakland, Calif 





The Comparative Evaluation of Amoxicillin 
and Ce aclor in the Treatment of Acute 
Otitis Media With Effusion 





At the hird annual meeting of the American Society of 
Pediatrie Otolaryngolegy, Kiawah Island, SC, Dr Stanie- 
vich and eo leagues, Children's Hospital, Buffalo, reported 
a study cemparing amoxicillin to cefaclor (Ceclor) for the 
treatment of acute otitis media with effusion. Since cefa- 
clar is resistant to @-lactamase inactivation, the study 
tried to determine if it is better than amoxicillin. Diagno- 
sis was es_ablished by pneumatic otoscopy, tympanometry, 
audiometry when possible, tympanocentesis, and at least 
one of thefollowing symptoms: fever, otalgia, and irritabil- 
ity. Respense to treatment was based on resolving the 
middle ear effusion. Patients were randomized to one of 
the study groups. Ten days after initiation of therapy (40 
mg/kg/d divided over three doses with a maximum of 1 
g/d of ce-aclor or amoxicillin) otoscopy, tympanometry, 
and audiometry were repeated. Treatment was repeated if 
effasion was present; otherwise, the patient received no 
further treatment. The children who took another ten-day 
course of tne antibiotic were examined, and those with 
effusion were reexamimed three weeks later (ie, six weeks 
after initimtion of therapy). One hundred twenty-one ears 
underwen. tympanocentesis, and 96 patients completed 
therapy. I3 age groups 7 to 23 months, 2 to 6 years, and 6 to 
12 years, s milar results were achieved by both drugs. 
However, zhe numbers ir each patient cell and age strati- 
fication were too small to perform a firm statistical 
analysis. For this reason, this study should be considered 
primarily descriptive An equivalent response rate 
between amoxicillin and cefaclor was present in patients 
with streptococcal pneumonia infection and those with 
negative cultures. Response to amoxicillin was better in 
patients vith Haemophilus influenzae infection (96% g- 
lactamase negative). Branhamella catarrhalis was grown 
from ten ears. There was an 80% failure rate for amoxicil- 
lin and a 100% success rate for cefaclor after ten days of 
therapy. The investigators’ opinion was that under most 
circumstazees amoxicillin continues to be the antibiotic of 
choice in tne treatment of acute otitis media with effusion. 
In areas where 6-lactamase-producing H influenzae is 
prevalent, cefaclor is a better choice for the first-treatment 
course.—CEORGE H. ZaLzAL, MD, Washington, DC 


Cerebrcspinal Fluid Leak 


At the "mological Seciety meeting in Palm Beach, Fla, 
Mark Persky, MD, and coauthors presented the New York 
University experience with cerebrospinal fluid leaks. Pers- 
ky pointee out that the incidence of cerebrospinal fluid 
leaks is inereasing due te more aggressive surgery at the 
skull base as well as the escalating occurrence of trauma. 
Their stucy was intended to evaluate the effectiveness of 
the extracranial approach to the repair of cerebrospinal 


Arch Otolar"ngo! Head Neck Surg— Vol 114, Dec 1988 


fluid leaks. They reviewed the records from 1981 through 
1987 of 48 patients who underwent repair of a cerebrospi- 
nal fluid leak. Their ages ranged from 8 to 75 years, with a 
nearly equal sex distribution. Thirty-nine patients had a 
traumatic cause (31 surgical and eight aecidental) and nine 
leaks were spontaneous in nature. The three most common 
presenting symptoms were rhinorrhea, headaches, and 
meningitis. 

Several different testing techniques were utilized. Dip- 
stick testing of the fluid was performed on 24 patients and 
19 test results were positive. Localization of the cerebro- 
spinal fluid leak was accomplished by high-resolution 
computed tomography. Contrast material (usually metri- 
zamide) was used in those patients who were actively 
leaking at the time of the study. Fluorescein was helpful in 
eight of ten patients. 

Nine patients were managed initially without surgery, 
which was successful in six patients. Surgical repair was 
attempted in 42 patients. All patients had an indwelling 
subarachnoid catheter for varying periods of time postop- 
eratively. Thirty-one of 36 extracranial repairs were suc- 
cessful, as was one of two intracranial repairs. All four of 
the combined approaches (intracranial/extracranial) were 
successful. There were two deaths, both of which were due 
to meningitis. One death followed an intracranial repair 
and the other occurred following a successful repair by a 
combined approach in a patient who had severe osteomy- 
elitis of the base of the skull, which was the source of the 
meningitis. 

The authors conclude that most cerebrospinal fluid leaks 
can be safely and effectively approached by an extracrani- 
al route. — ROBERT H. MILLER, MD, New Orleans 


Experience With the Nucleus Multichannel 
Implant in Three Young Children 


At the annual meeting of the. American Otological 
Society, Palm Beach, Fla, William M. Luxford, MD, House 
Ear Institute, Los Angeles, and collaborators reported 
their experience with the nucleus multichannel implant in 
three young children. Their cases represented three differ- 
ent classes of deafness: congenital, prelinguistic, and post- 
linguistic. Although benefit from the implant could be 
demonstrated for each patient, the authors agree that the 
optimal candidate is the child who becomes deaf after a 
number of years of auditory experience, who has a short 
duration of deafness, and who is involved in an educational 
setting that emphasizes auditory-only training. One of the 
three patients presented met those criteria and his results 
have been outstanding. For example, his score on the 
Monosyllable, Troche, Spondee test at one year after 
implant was 24/24, whereas the preimplant score with a 
hearing aid was 2/24, and with a tactile aid, the score was 
1/24. On open-set Phonetically Balanced Kindergarten 
words, he scored 0% at three months after implant and 
48% at 12 months after implant. The authors cautioned 
that a considerable time commitment and patience are 
necessary to set the device in a young child, especially if 
the deafness is prelinguistic. Six to 12 months may be 
necessary before a balanced map is achieved, although it 
can be expected that the child will show progress during 
this initial period of rehabilitation. — PAUL R. LAMBERT, 
MD, Charlottesville, Va 
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FIFTY-EIGHTH ANNUAL 
MID-WINTER OTOLARYNGOLOGY CLINICAL CONFERENCE 
Sponsored by the 
RESEARCH STUDY CLUB OF LOS ANGELES 
Friday to Sunday e February 10-12, 1989 


Moseley/Salvatori Conference Center 
637 South Lucas, Los Angeles, California 90017 


GUEST FACULTY 
M. EUGENE TARDY, JR., Chicago, IL 
HUGH F. BILLER, New York, NY 
BRUCE W. JAFEK, Denver, CO 
MANSFIELD F. W. SMITH, San Jose, CA 


A three-day scientific program designed for the otolaryngologist in clinical practice to provide an update on 
recent developments in the specialty. The program format consists of lectures, panel discussions, and 
luncheon question and answer sessions with the faculty. Physicians attending this course may report up to 
18 hours of Category I credit toward the CMA Certificate in Continuing Medical Education and the AMA 
Physicians Recognition Award. 


THOMAS C. CALCATERRA, M.D., Program Chairman 


Registration fee: $295 for practicing physicians if received before January 1, 1989; $350 after that date. 
(Military physicians pay the same fee as practicing physicians) 
$160 for resident physicians, retired physicians 


For further information on registration, hotel reservations, or exhibits, contact: 
Ms. Louise Ball, Executive Secretary 
P.O. Box J, South Pasadena, CA 91030-0590, or call (213) 680-2387 


OTOLARYNGOLOGIST FOR TEXAS — 

The Scott and White Clinic, a multispecialty Head and Neck Surgery 

group of over three hundred physicians, is at the 

seeking a board certified or board eligible : : 4 "Be 
Otolaryngologist to join its six-member division Johns Hopkins Medical Institutions 
of Otolaryngology. The clinic is located in Starting Positions Available 1989 
Temple, an hour’s drive from Austin, and serves and 1990 

as a tertiary care facility for Central Texas. Scott 4 : ! 
& White provides the clinical experience for Advanced experience and instruction in 
Texas A&M University College of Medicine and oncologic and reconstructive surgery. Ded- 
there are opportunities for teaching as well as icated year in tumor biology. Must have 
Vesearch. completed approved Residency Training. 

This two-year program is designed to pre- 

Salary is competitive; benefits excellent. Speciai pare the individual for a career in academic 
interest or training in Pediatric Otolaryngology Otolaryngology-Head and Neck Surgery. 

is desirable. Address Inquiries to: 

Please send resume and letter to Tibor Ruff, John C. Price, M.D. 

M.D., Chairman, Division of Otolaryngology, Associate Professor 

Scott & White Clinic, 2401 S. 31st Street, Director, Head and Neck Oncology 
Temple, Texas 76508, or call 817-774-3873 for Department of Otolaryngology-Head 
more information. and Neck Surgery 


Johns Hopkins University School 


of Medicine 
Rdsco1 I &WHIT E Carnegie 469 
600 North Wolfe Street 
Baltimore, Maryland 21205 
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This space contributed 
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E IE ua ni fa m rers 
of the 
Hilger Nerve 
BREAST CANCER. 


Stimulator... 
AND THAT’S THE Silverstein 
WHOLE POINT.” Facial Nerve 


Ann Jillian Monitor/Stimulator 


Effective as EMG in locating the 
facial nerve. . .at Far Less posti 


ULTRA SENSITIVE MUSCLE SENSOR 
iacu . detects the slightest movement — — 


NEW PROBE MOUNTED REMOTE CONTROL 
. directly controlled by surgeon 


NEW LIGHTED DIGITAL STIMULUS DISPLA' : 
. easily read in darkened room 3E ad 


NEW STIMULUS VERIFICATION INDICATOR 
..monitors all connections i | 


WR MEDICAL ELECTRONICS CO. 


| 123 North Second St., Stillwater, MN 55082 
A lot of women are so afraid of Telephone: 612/430-1200 
breast cancer they don't want to 
hear about it. 

And thats what frightens me. 

Because those women won't 
practice breast self-examination 
regularly. 

Those women, particularly 
tmose over 35, won't ask their doc- ENT 
tor abeut à mammogram. 

Yet that's wnat's required for 
breast cancerto be detected PHYSICIAN 
eariy: When the cure rate is 90%. 
And when theres a good chance 
if won't involve the loss of a 














er W Se E Busy Otolaryngologist is seeking an associate to meet 
no mater w It INVOIVES, . . T " 
Bei a anme whaks been the needs of a growing practice. B.E./ B.C. physician will 
threugh it all. find security in this established multi-specialty clinic. 
 Liteis just soe wonderful to Location is 15 minutes from downtown Minneapolis and 

sve up on. And, as I found out, Node i 
vou don't have to give up on any is rich in family, cultural, educational and recreational 
ot it. Not work. not play, not even opportunities. For further information contact: 
Ferharice. 

Oh, there is one thing, though. 

Youndo have to gi bei 

poris à ids Dacis ria Robert Hovda, M.D. 


afraid to take care of yourself. 


Columbia Park Medical Group 
6200 Shingle Creek Parkway 
Suite 480 

Brooklyn Center, MN 55430 

(612) 788-9601 


ANERICAN 


CANCER 
f SOCIETY 


Get a checkup. Life is worth it. 
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7th Annual 
PARK CITY OCULOPLASTIC MEETING 


Topic: “STATE OF THE ART IN OPHTHALMIC 
& FACIAL PLASTIC SURGERY” 


Dates: Feb. 11-18, 1989 


Co-chairmen: 
Jeffrey C. Popp, M.D. 
University of Nebraska Medical Center 
Creighton University 


Faculty to Include: 


Plastic Surgery 
William Casey, Jr., M.D. 
lvo Pitanguy, M.D. 
Ophthalmology 
Joe Arterberry, M.D. 
Jan Berlin, M.D. 
Todd Beyer, M.D. 
Bernice Brown, M.D. 


Place: Yarrow Resort 


Jackson lliff, M.D. 
Nicholas Iliff, M.D. 
John Kennerdell, M.D. 
Fay Millett, M.D. 
Byron Smith, M.D. 
Ralph Wesley, M.D. 
Allan Wulc, M.D. 


Fee: $375 
Park City, Utah 


Robert M. Dryden, M.D. 
University of Arizona 


Dermatology 
Roger Ceilley, M.D. 
W. David Jacoby, Jr., M.D. 
Paul Weber, M.D. 
Otolaryngology 
Calvin Johnson, M.D. 
Mark May, M.D. 


CME Category | credit 


For further information, contact: Jeffrey C. Popp, M.D., Oculoplastic Surgery, P.C. 
8300 Dodge St., Suite 200, Omaha, NE 68114 Phone (402) 391-4558 





PEDIATRIC OTOLARYNGOLOGIST 
Department of Otolaryngology 
University of Pittsburgh School of Medicine 
Division of Pediatric Otolaryngology 
Children's Hospital of Pittsburgh 


DUTIES: 

Will direct various interrelated clinical trials involving otitis 
media management in children. Also responsible for surgical 
procedures, patient care in the Otorhinolaryngology Ambula- 
tory Care Center, and supervision of fellows and residents. 


REQUIREMENTS: 

Completion of a fellowship in pediatric otolaryngology. 
Demonstrated competency in teaching and independent 
clinical and basic research. 


CONTACT: 

Charles D. Bluestone, M.D. 

Director of Pediatric Otolaryngology 
Children's Hospital of Pittsburgh 
One Children's Place 

3705 Fifth Avenue at DeSoto Street 
Pittsburgh, PA 15213 








OTOLARYNGOLOGIST 
College Station, Texas 






The Scott & White Clinic, a multi-specialty clinic of 
350 physicians, seeks a Board Certified or Board 
Eligible Otolaryngologist to join its growing 29 
physician staff in its College Station facility. The 
Bryan-College Station community has a population 
of 100,000 and is the home of Texas A&M 
University. Medical school affiliation is available. 
Excellent educational and cultural opportunities. 
Competitive income and excellent benefits. 


Send CV to: 














Dr. David Hackethorn 
Medical Director 
Scott & White Clinic, 
1600 University Drive East 
College Station, Tx. 77840 







or call 409-268-3300 for more information. 


SCOTT & WHITE 





When the world 
turns upside 
down... 


Transderm Scop 

is the better choice 
for motion sickness 
prevention 


e more effective than 25 mg meclizine 
and Dramamine”? 


* better compliance because transdermal 
delivery is more convenient 


scopolamine 
programmed delivery 
0.5 mg over 72 hrs 


T Transderm Scop 


Transderm Scop should not be used in children. Use with 
special care in the elderly and in patients taking / 
drugs (including alcohol) capabie of causing / 
CNS effects. Dryness of the mouth occurs 
in about two thirds of peopie. Please 
see Prescribing Information on ^ 
next page before 


p, Š 
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S AND USAGE ; 
M is indicated tar ENER t nausea and 
ling associated with motion Sickness in adults. The disc 
ld'be applied only to skin in the postauricular area. 

cat Results: Transderm Sco ides antiemetic pro- 
uwithin Several hours following z lication of the disc 


* who participated i in clinical efficacy studies at sea or ina 
- controlled motion environment, there was a 75% reduction in 
; the incidence of motion-induced nausea and vomiting. 
k rem Scop provided significantly greater protection than 
_ that obtained with oral dimenhydrinate. 


= CONTRAINDICATIONS 
- Transderm Scóp should not be used in patients with known 
Re hypersensitivity to scopolamine or any of the components of 
E the adhesive matrix making up the therapeutic system, or in 
. patients with glaucoma. 
_ WARNINGS 
-Transderm Scóp should not be used in children and should be 
. used with special caution in the elderly. See PRECAUTIONS. 
— Since drowsiness, disorientation, and confusion may occur 
.. With the use of scopolamine, patients should be warned of the 
— possibility and cautioned against engaging in activities that 
_ require mental alertness, such as driving a motor vehicle or 
Operating dangerous machinery. 
Seg Potentially alarming idiosyncratic reactions may occur with 
- ordinary therapeutic doses of scopolamine. 


_ PRECAUTIONS 
. General 
-. Scopolamine should be used with caution in patients with 
_ pyloric obstruction, or urinary bladder neck obstruction. 
— Caution should be exercised when administering an antiemetic 
or antimuscarinic drug to patients suspected of having 
f intestinal obstruction. 
Transderm Scóp should be used with special caution in the 
. elderly or in individuals with impaired metabolic, liver, or kidney 
~ functions, because of the increased likelihood of CNS effects. 
n for Patients ‘ 
: ine can cause temporary dilation of the pupils 
Vision if it comes in contact with the eyes, patients 
uld be s ly advised to wash their hands thoroughly with 
p.and water immediately after handling the disc. 
ents : should be advised to remove the disc immediately 
act a physician in the unlikely event that they experi- 
nptoms of acute narrow-angle glaucoma (pain in and 
d g of the eyes accompanied by dilated pupils). 
. Patient hoüld bé warned against, driving a motor vehicle or 
erating dangero 5 machinery. A (and brochure is available. 













e should be used with care in ! patients taking 
ding alcohol, capable of causing CNS effects. Spe- 


| drugs, i 
23 cial attention should be given to drugs having anticholinergic 
.. properties, e.g., belladonna alkaloids, antihistamines (including 
e - meclizine), and antidepressants. 
Carcinogenesis, Mutagenesis, Impairment of Fertility 
E No long-term studies in animals have been performed to 
P evaluate carcinogenic potential. Fertility studies were per- 
formed i in female rats and revealed no evidence of impaired 
- fertility or harm to the fetus due to scopolamine hydrobromide 
administered by daily subcutaneous injection. In the highest- 
. dose group (plasma level approximately 500 times the level 
; achieved in humans using a transdermal system), reduced 
_ maternal body weights were observed. 
_ Pregnancy Category C 
— Teratogenic studies were performed in pregnant rats and 
- rabbits with scopolamine hydrobromide administered by daily 
__ intravenous injection. No adverse effects were recorded in the 
— rats. In the rabbits, the highest dose (plasma level approxi- 
E mately 100 times the level achieved in humans using a 
. transdermal system) of drug administered had a marginal 
&  embryotoxic effect. Transderm Scóp should be used during 
1 — pregnancy only if the anticipated benefit justifies the potential 
_ risk to the fetus. 
. Nursing Mothers 
- Itis not known whether scopolamine is excreted in human milk. 
Because many drugs are excreted in human milk, caution 
. should be exercised when Transderm Scóp is administered to 
a nursing woman. 
. Pediatric Use 
, : Children are particularly susceptible to the side effects of 
.. belladonna alkaloids. Transderm Scop should not be used in 
_ Children because it is not known whether this system will 
. release an amount of scopolamine that could produce serious 
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. adverse effects in children. 
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ADVERSE REACTIONS 

The most frequent adverse reaction to Transderm Scop is 
dryness of the mouth. This occurs in about two thirds of the 
people. A less frequent adverse reaction is drowsiness, which 
occurs in less than one sixth of the people. Transient impairment 
of eye accommodation, including blurred vision and dilation of 
the pupils, is also observed. 

The following adverse reactions have also been reported on 
infrequent occasions during the use of Transderm Scop: 
disorientation; memory disturbances; dizziness; restlessness; 
hallucinations; confusion; difficulty urinating; rashes and 
erythema; acute narrow-angle glaucoma; and dry, itchy, or red 
eyes. 

Drug Withdrawal: Symptoms including dizziness, nausea, 
vomiting, headache and disturbances of equilibrium have been 
reported in a few patients following discontinuation of the use 
of the Transderm Scóp system. These symptoms have 
occurred most often in patients who have used the systems for 
more than three days. 


OVERDOSAGE 

Overdosage with scopolamine may cause disorientation, 
memory disturbances, dizziness, restlessness, hallucinations, 
or confusion. Should these symptoms occur, the Transderm 
Scdp disc should be immediately removed. Appropriate 
parasympathomimetic therapy should be initiated if these 
symptoms are severe. 


DOSAGE AND ADMINISTRATION 

Initiation of Therapy: One Transderm Scop disc (programmed 
to deliver 0.5 mg of scopolamine over 3 days) should be 
applied to the hairless area behind one ear at least 4 hours 
before the antiemetic effect is required. Only one disc should 
be worn at any time. 

Handling: After the disc is applied on dry skin behind the 
ear, the hands should be washed thoroughly with soap and 
water and dried. Upon removal of the disc, it should be 
discarded, and the hands and application site washed thor- 
oughly with soap and water and dried, to prevent any traces of 
scopolamine from coming into direct contact with the eyes. (A 
patient brochure is available.) 

Continuation of Therapy: Should the disc become displaced, 
it should be discarded, and a fresh one placed on the hairless 
area behind the other ear. If therapy is required for longer than 
3 days, the first disc should be discarded, and a fresh one 
placed on the hairless area behind the other ear. 


The system should be stored between 59°-86°F (15°-30°C). 


CAUTION 
Federal law prohibits dispensing without prescription. 


Dist. by: 

CIBA Consumer Pharmaceuticals 
Div. of CIBA-GEIGY Corp. 
Summit, NJ 07901 


C88-5 (Rev. 2/88) 
Uu BA 
References: 


1. Dahl E: Clin Pharmacol Ther 1984;36:116-120. A study 
of mild motion sickness in a laboratory setting in which 
Transderm Scóp* demonstrated a significantly greater 
reduction in the incidence of nausea and vomiting than 25 
mg meclizine (P = 0.01) and placebo (P = 0.003) 

2. Price N et al: Clin Ther 1979;2:258-262. Studies at sea 
that demonstrated a 75% mean reduction in the incidence 
of nausea and vomiting associated with motion sickness 
with Transderm Scóp, compared to 50% with Dramamine* 
(P>0.05). 


659-5065-A © 1988, CIBA. 
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KASER PERMANENTE 
Good People. Good Medicine. 


NORTH 
CAROLINA 


Kaiser Permanente is seeking two 
board certified/eligible otolaryn- 
gologists for our Raleigh Medical 
Offices for 1989. Competitive sala- 
ry/benefits including malpractice, 
retirement and shareholder oppor- 
tunity. 


C.V. to: 

Phyllis Kline 

Recruitment Coordinator 

Carolina Permanente Medical 
Group, P.A. 

3120 Highwoods Blvd. 

Raleigh, N.C. 27604 


PEDIATRIC 
OTOLARYNGOLOGY 
FELLOWSHIP 


July 1, 1990 


Children’s Hospital 
Boston, MA 


Contact: 


Gerald B. Healy, M.D. 
Children’s Hospital 


300 Longwood Avenue 
Boston, MA 02115 








NEW YORK CITY 


SPONSORED BY 
THE NEW YORK EYE AND EAR INFIRMARY 







TOPICS 


The Twisted Nose 


in Parotid Surgery 


* ok k 


k k ox 


SPEAKERS 


CME Credits, Category 1: 12 
Registration Fee: $200.09 (luncheon and cocktail reception included) 
Residents: $75 00 (luncheon and cocktail reception included) 

For Brochure end additional information, please write: 

Jane Stark, Conference Coordinator 

New York Eye and Ear Infirmary 

310 East Fourteenth Street 

New York, New York 10003 Tel: (212) 598-1313 or 598-1430 


Group Health Cooperative of Puget 
Sound, a 320:000-member prepaid 
group practice, currently has a 
positien tor an Otolaryngologist. 
Referral only practice in a 
multispecialty organization. 


To inauire, write: 
Director of Medical Staffing 
Grcup Health Cooperative 
cf Puget Sound 
521 Wall Street 
Seattle, WA 98121 


of Puget Sound 


A-tirmative AGion/Equal Opportunity Employer 





SIXTY-SECOND ANNUAL NEW YORK EYE AND EAR INFIRMARY 
CLINICAL CONFERENCE 


MAY 18-19, 1989—THE VISTA INTERNATIONAL HOTEL | ; 


“FACIAL PLASTIC SURGERY” "1 
Repair of Naso Septal Perforations ; 
Autogenous Cartilage Grafting in Revision Rhinoplasty 
Relationship of Cosmetic Nasal Surgery to "Nasal Valve" Function 


"HEAD AND NECK SURGERY" 
Pathogenesis, Bacteriology and Medical Treatment 
of the Deep Cervical Abscess 
Surgical Approaches and Management 
of the Deep Cervical Abscess 
Surgical Approaches to the Facial Nerve 


"MANAGEMENT OF BELL'S PALSY—OUTLOOK FOR THE TWENTY-FIRST CENTURY" 


“NEUROLOGICAL ASPECTS OF FACIAL PAIN" 
"SENSORI-NEURAL HEARING LOSS IN TYMPANOPLASTY” 


GUEST OF HONOR: UGO FISCH, M.D. 





JOSEPH ATTIE, M.D. JEFFREY KESSLER, M.D. 
RICHARD BELLUCCI, M.D. CHARLES KIMMELMAN, M.D. 
PAUL CHODOSH, M.D. KENNETH F. MATTUCCI, M.D. 
YOUNG BIN CHOO, M.D. NORMAN PASTOREK, M.D. 
CRAIG FOSTER, M.D. THOMAS ROMO, M.D. 
HECTOR GIANCARLO, M.D. MICHAEL SACHS, M.D. 
JOEL GREENSPAN, M.D. ROY SESSIONS, M.D. 

k k ok 


Ty. i T : 
1 j; Michael Reese Health Plan- — 
Arava 












STAFF AND ALUMNI 
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OTOLARYNGOLOGY—HEAD AND NECK SURGERY 1989 TN i0 T 
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PROGRAM CHAIRMAN: KENNETH F. MATTUCCI, M.D. 5 SEES IC, 
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The Michael Reese Health Plan, a large 
well-established HMO serving its members” 
in 20 Health Centers throughout the 
Chicago Metro area, is seeking additional 
Board Certified/Eligible physicians in the 
following specialty: 


Otolaryngology 


Physicians with the Health Plan enjoy a full 
practice with modern facilities and equip- 
ment as well as opportunities for teaching. 





A highly-competitive salary and excellent 
benefits complement a rewarding practice 
and lifestyle. 


Interested applicants should address in- 
quiries to: 


Scott P. Smith, M.D. 
MICHAEL REESE HEALTH PLAN 
2545 Dr. Martin Luther King Dr., 
Chicago 60616 


or call (312) 808-4551 


an equal opportunity employer m/f/h 





E RHINITIS 


Allen 6 Hanburys" 


DIVISION OF GLAXO INC. 





ResearchTriangle Park, NC 27709 
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(BECLOMETHASONE DIPROPIONATE, 
MONOHYDRATE) 


NASAL SPRAY 004276 


Relief for rhinitis with 
less sting than flunisolide’ 


Percent of patients 
with nasal stinging 
and burning 


10% Beclomethasone dipropionate re) Flunisolide nasal spray 
aqueous nasal spray (n= 40) 3095 IE 
O 2 inhalations bid (s (n=40) 2 inhalations bid 


p «005 —Adapted from Bronsky et al! 


Moist relief for seasonal, perennial, and vasomotor rhinitis 
C Indicated for patients 6 years of age and older 


LJ Superior to terfenadine for the control of breakthrough symptoms on high 
pollen count days?t 
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Convenient dosage to enhance compliance 
C 1or 2 sprays per nostril bid 
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O No significant alterations of the nasal mucosal histology observed in up to 
12 years of experience with beclomethasone dipropionate? 
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References: 
1. Bronsky EA, Tarpay M, Tinkelman DA, et al: A comparison of two dosing regimens of beclomethasone dipropionate 


aqueous nasal spray and flunisolide nasal spray in the treatment of acute seasonal rhinitis. /mmunology and Allergy 
Practice 1987;,9(5):11-16. 

2. Beswick KBJ, Kenyon GS, Cherry JR: A comparative study of beclomethasone dipropionate aqueous nasal spray 
with terfenadine tablets in seasonal allergic rhinitis. Curr Med Res Opin 1985;9(8):560-567 

3. Data available upon request, Glaxo Inc. 


BECONASE AQ for rhinitis relief 
What a comfort! 
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*Calculated on the dried basis. 
tin two out of four measures of nasa! symptoms, p<0.01. 
Please consult next page for Brief Summary of Prescribing Information. 
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BECONASE AQ® BRIEF SUMMARY 
emper! dipropionate, monohydrate) 

Spray, 0.042%* 
*Calculated on the dried basis. SHAKE WELL 
For intranasal Use Only BEFORE USE. 


A Steric dida Sat Ed RR 
The following is a brief summary only. Before prescribing, see complete prescrib- 
ing information in BECONASE AQ® Nasal Spray product labeling. 


INDICATIONS AND USAGE: BECONASE AQ* Nasal Spray is indicated for the 
relief of the symptoms of seasonal or perennial allergic and nonallergic (vaso- 
motor) rhinitis. 

BECONASE AQ Nasal Spray is also indicated for the prevention of recurrence of 
nasal polyps following surgical removal 


CONTRAINDICATIONS: Hypersensitivity to any of the ingredients of this prep- 
aration contraindicates its use. 


WARNINGS: The replacement of a systemic corticosteroid with BECONASE AQ* 
Nasal Spray can be accompanied by signs of adrenal insufficiency. 

Careful attention must be given when patients previously treated for prolonged 
periods with systemic corticosteroids are transferred to BECONASE AQ Nasal 
Spray. This is particularly important in those patients who have associated asthma 
or other clinical conditions where too rapid a decrease in systemic corticosteroids 
may Cause a severe exacerbation of their symptoms. 

Studies have shown that the combined administration of alternate-day predni- 
sone systemic treatment and orally inhaled beclomethasone increases the likeli- 
hood of HPA suppression compared to a therapeutic dose of either one alone 
Therefore, BECONASE AQ Nasal Spray treatment should be used with caution in 
patients already on alternate-day prednisone regimens for any disease 

If recommended doses of intranasal beclomethasone are exceeded or if indi- 
viduals are particularly sensitive or predisposed by virtue of recent systemic ste- 
roid therapy, symptoms of hypercorticism may occur, including very rare cases of 
menstrual irregularities, acneiform lesions, and cushingoid features. If such 
changes occur, BECONASE AQ Nasal Spray should be discontinued slowly consis- 
tent with accepted procedures for discontinuing oral steroid therapy. 


PRECAUTIONS: General: During withdrawal from oral steroids, some patients 
may experience symptoms of withdrawal, eg, joint and/or muscular pain, lassitude, 
and depression. 

Rarely, immediate hypersensitivity reactions may occur after the intranasal 
administration of beclomethasone. 

Extremely rare instances of wheezing, nasal septum perforation, and increased 
intraocular pressure have been reported following the intranasal application of 
aerosolized corticosteroids. Although these have not been observed in clinical 
trials with BECONASE AQ® Nasal Spray, vigilance should be maintained 

In clinical studies with beclomethasone dipropionate administered intranasally, 
the development of localized infections of the nose and pharynx with Candida 
albicans has occurred only rarely. When such an infection develops, it may require 
treatment with appropriate local therapy or discontinuation of treatment with 
BECONASE AQ Nasal Spray. 

If persistent nasopharyngeal irritation occurs, it may be an indication for stop- 
ping BECONASE AQ Nasal Spray. 

Beclomethasone dipropionate is absorbed into the circulation. Use of excessive 
doses of BECONASE AQ Nasal Spray may suppress HPA function. 

BECONASE AQ Nasal Spray should be used with caution, if at all, in patients 
with active or quiescent tuberculous infections of the respiratory tract; untreated 
fungal, bacterial, or systemic viral infections; or ocular herpes simplex. 

For BECONASE AQ Nasal Spray to be effective in the treatment of nasal polyps, 
the spray must be able to enter the nose. Therefore, treatment of nasal polyps with 
BECONASE AQ Nasal Spray should be considered adjunctive therapy to surgical 
removal and/or the use of other medications that will permit effective penetration 
of BECONASE AQ Nasal Spray into the nose. Nasal polyps may recur after any form 
of treatment 

As with any long-term treatment, patients using BECONASE AQ Nasal Spray 
over several months or longer should be examined periodically for possible 
changes in the nasal mucosa 

Because of the inhibitory effect of corticosteroids on wound healing, patients 
who have experienced recent nasal septal ulcers, nasal surgery, or trauma should 
not use a nasal corticosteroid until healing has occurred. 

Although systemic effects have been minimal with recommended doses, this 
potential increases with excessive doses. Therefore, larger than recommended 
doses should be avoided. 


Information tor Patients: Patients being treated with BECONASE AQ Nasal Spray 
should receive the following information and instructions. This information is 
intended to aid in the safe and effective use of medication. It is not a disclosure of 
all possible adverse or intended effects. Patients should use BECONASE AQ Nasal 
Spray at regular intervals since its effectiveness depends on its regular use. The 
patient should take the medication as directed. It is not acutely effective, and the 
prescribed dosage should not be increased. Instead, nasal vasoconstrictors or oral 
antihistamines may be needed until the effects of BECONASE AQ Nasal Spray are 
fully manifested. One to two weeks may pass before full relief is obtained. The 
patient should contact the doctor if symptoms do not improve, or if the condition 
worsens, or if sneezing or nasal irritation occurs. For the proper use of the unit and 
to attain maximum improvement, the patient should read and follow the accom- 
panying patient's instructions carefully 


nogenesis, Mutagenesis, Impairment of Fertility: Treatment of rats for a total 
of 95 weeks, 13 weeks by inhalation and 82 weeks by the oral route, resulted in 
no evidence of carcinogenic activity. Mutagenic studies have not been performed 
impairment of fertility, as evidenced by inhibition of the estrous cycle in dogs, 
was observed following treatment by the oral route. No inhibition of the estrous 
cycle in dogs was seen following treatment with beclomethasone dipropionate by 
the inhalation route. 


: Teratogenic Effects: Pregnancy Category C: Like other corticoids, 
parenteral (subcutaneous) beclomethasone dipropionate has been shown to be 
teratogenic and embryocidal in the mouse and rabbit when given in doses 
approximately ten times the human dose. In these studies, beclomethasone was 
found to produce fetal resorption, cleft palate, agnathia, microstomia, absence of 
tongue. delayed ossification, and agenesis of the thymus. No teratogenic or 
embryocidal effects have been seen in the rat when beclomethasone dipropionate 
was administered by inhalation at ten times the human dose or orally at 1,000 
times the human dose. There are no adequate and well-controlled studies in preg- 
nant women. Beclomethasone dipropionate should be used during pregnancy only 
if the potential benefit justifies the potential risk to the fetus. 


Nonteratogenic Effects: Hypoadrenalism may occur in infants born of mothers 
receiving corticosteroids during pregnancy. Such infants should be carefully 
observed. 

Nursirig Mothers: It is not known whether beclomethasone dipropionate is 
excreted in human milk. Because other corticosteroids are excreted in human milk, 
caution should be exercised when BECONASE AQ Nasal Spray is administered to 
nursing women. 

Pediatric Use: Safety and effectiveness in children below 6 years of age have not 
been established. 


ADVERSE REACTIONS: In general, side effects in clinical studies have been 
primarily associated with irritation of the nasal mucous membranes. Rarely, 
immediate hypersensitivity reactions may occur after the intranasal administration 
of beclomethasone. 

Adverse reactions reported in controlled clinical trials and open studies in 
patients treated with BECONASE AQ® Nasal Spray are described below 

Mild nasopharyngeal irritation following the use of beclomethasone aqueous 
nasal spray has been reported in up to 24* of patients treated, including occasional 
sneezing attacks (about 4%) occurring immediately following use of the inhaler. In 
patients experiencing these symptoms, none had to discontinue treatment. The 
incidence of transient irritation and sneezing was approximately the same in the 
group of patients who received placebo in these studies, implying that these 
complaints may be related to vehicle components of the formulation. 

Fewer than 5 per 100 patients reported headache, nausea, or lightheadedness 
following the use of BECONASE AQ Nasal Spray. Fewer than 3 per 100 patients 
reported nasal stuffiness, nosebleeds, rhinorrhea, or tearing eyes. 

Extremely rare instances of wheezing, nasal septum perforation, and increased 
intraocular pressure have been reported following the intranasal administration of 
aerosolized corticosteroids (see PRECAUTIONS). 


OVERDOSAGE: information concerning possible overdosage and its treatment 
appears in the full prescribing information 


Allen e Han ™ RBI-704 


DIVIGON OF GLAXO INC August 1987 
Research Triangle Park, NC 27709 












Pacific Coast Oto-Ophthalmological 
Society (PCOOS) 


ANNUAL MEETING 


June 23-28, 1989 
The Kauai Hilton & Beach Villas 
Kauai, Hawaii 


Featured Subject: Endoscopic Sinus Surgery 
Head and Neck Surgery 


Guest Speaker: William Panje, M.D. 
Chicago, Illinois 


Steven Schaefer, M.D. 
Dallas, Texas 


Papers requested on any otolaryngology subject. Send 
abstracts by January 15, 1989, to Richard W. Clark. M.D., 
PCOOS Program Chairman, 1245 Wilshire Blvd., Suite 
603, Los Angeles, CA 90017 


PCOOS Otolaryngology Resident Award of $500 for the 
outstanding paper with a resident as the principal author. To 
qualify for this award, an abstract must be submitted for the 
program by January 15, and a or manuscript must be 


sent to Dr. Clark by April 15, 198 


For information regarding the meeting, contact: 
Mireya Jones, PCOOS Manager 
1613 Chelsea Road, Suite 229 
San Marino, CA 91108 
Phone: (818) 799-8610 


The Southern California Permanente Medical Group 
offers you the freedom to concentrate on patient tare. 

We are a well-established, HMO multispecialty group 
practice — a partnership composed of and managed by 
SCPMG physicians. 

We are currently accepting applications from board 
eligible/certified ENT/Head & Neck Surgeons for posi- 
tions at Kaiser Permanente Medical Centers throughout 
Southern California. 

Our compensation is competitive and benefits are 
outstanding. They include: professional liability, medical 
and dental coverage, vacation and sick leave, continuing 
education, life insurance and retirement plans. After two 
years full-time employment, physicians are eligible to be 
considered for partnership. 

For a physician application, please call (818) 405-3224 
or write to: Physician Recruitment, Dept. 51A8, Walnut 
Center, Pasadena, CA 91188-8854. 


Equal Opportunity Employer M/F/H 
NA 


KAISER PERMANENTE 
Good People. Good Medicine. 





HOUSE EAR INSTITUTE 


TEMPORAL BONE SURGICAL DISSECTION COURSES - 1989 
SO E a: SUFRE. ERE REESE I; INC eT) NN 


Intensive One Week Courses 
pieces, burrs and basic equip 


Hand 





—he course is designed for the practicing otolarynz iid. senior 'esidei 
with zio em pap asis c on the common problems encountered in dai ice. — 

ay participants dissect temporal. bones and observe selected hs caste 

zh Evening lectures and films demonstrate the techniques of c" 14 

sumens as practiced by the members of the OIL Medical Group, Ine. 


BS edite 


January 8-13, 1989 
February 12-17, 1989 
Marca 12-17, 1939 
April 9-:4, 1989 





April 30-May 5, 1989 
May 21-26, 1989 
July 9-14, 1989 
October 1-6, 1989 


Physicians $975.00 


Ue. 
Becher 22-27, 1989 T TR 
Pres de 12-17, 1989. 
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Antonio De la Cruz, M.D., Director of Education 


House Ear Institute * 256 South Lake Street, Los Angeles, California 90057 * (213) 483-4431 
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KAISER PERMANENTE 
Coed People GooaMedicine 


NORTHERN CALIFORNIA 


The Permanente Medical Group, Inc. 
Stocktor Medical Offices is a prepaid 
zroup practice seeking Board Certi- 
‘ied/Board Eligible Ctolaryngologists 


mterested im building a department. 
Positions available immediately and in 
1989. 


Direct letter of introduction and cur- 
riculum vitae to: 


Frederic D. Baker, M.D. 
Physician-in-Charge 
1305 Tommyden St. 
Stockton, CA €5210 





* OTOLARYNGOLOGY 
OPPORTUNITY * 


Three-physician ENT group 
seeks a fourth associate. Group 
covers all phases of modern otolar- 
yngology and performs all major 
head and neck surgery with the 
exception of skull-based surgery. 
Busy, high volume practice with 
varied patient population. Competi- 
tive compensation and benefits 
package. 

Group is active staff at Hamot 
Medical Center, 500-plus bed 
teaching hospital and regional 
referral center. 


For more information please con- 
tact: 


Danette Mazur 
Director, Physician Recruitment 
Hamot Medical Center 
201 State Street 
Erie, PA 16550 
814/870-7045 








Western Pennsylvania 





OTOLARYNGOLOGIST 


Exchange urban hassles for 
advantages of community 
practice 








* Join university-trained ENT 
in practice 14 years 

* High volume head and neck 

surgery 

Good access to university 


for CME — 50 miles from 
Pittsburgh 


















Very competitive salary 
and benefits — »otential to 
become a shareholder in 
the corporation 







Write or call Mr. Wison Ross: 





Daniel Stern and Associates 
Suite 240 The Medical Center East 
211 Nofth Whit3eld Street 
. Pit urgh, PA 15206 
800/438-2476 
412/363-9700 (In PA) 
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Facial Plastic News 





WAYNE F. LARRABEE, MD, SECTION EDITOR 
Virginia Mason Clinic, Seattle 





Etymology and Facial Plastic Surgery 





Although medical specialties are created and redefined 
in each generation, the historic names help describe their 
essential characteristics. The Greek and Latin roots of 
facial plastic surgery are all concerned with form. Face is 
derived from the Latin facies— "form, figure, appearance 
hence face, visage.... The exact etymology of the Latin 
facies is uncertain: some scholars refer it to facere, to 
make; others to the root fa-, to appear, shine. ...” Plastic is 
from the Greek zAaoccav, “to mould, form." Surgery is 
derived most recently from the Latin surgia, “the art and 
practice of treating injuries, deformities, and other disor- 
ders by manual operations or instrumental appliances"; it 
originally came, however, from the Greek word for hand- 
work, xap ep'yov. (Cosmetic comes from the Greek kooyumri x 
os, “having the power to adorn, embellish, or beautify.” 
Interestingly, the Greek root xooyos is the same as cosmos, 
to arrange and, thus, an ordered arrangement.) 

Classically, therefore, the facial plastic surgeon works 
with his or her hands to form faces. 

Thanks to Winifred Weter, professor emeritus of clas- 
sics, Seattle Pacific University, and the Oxford English 
Dictionary for their expert assistance. 

— WAYNE F. LARRABEE, JR, MD 





Anderson Honored by Academy 
for His Generosity 





Jack R. Anderson, MD, was recently honored by the 
American Academy of Facial Plastic and Reconstructive 
Surgery for his magnanimous gift of $1.298 million to the 
Educational and Research Foundation of the Academy. 
The funds represent the full amount, after taxes, awarded 
to Dr Anderson last February, when he won one of the 
largest libel awards upheld on appeal in this country. 

“This man is one of the greatest contributors to our 
Academy. He is heart and soul,” said Academy President 
John R. Hilger, MD, when leading the tribute to Dr 
Anderson at the organization’s spring meeting in Palm 
Beach, Fla. 

While the bulk of Dr Anderson’s gift will go to enhance 
the professional standards of facial plastic surgeons, a 
portion has been earmarked to finance an annual Jack R. 
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Anderson lecturer. This honor is bestowed on an outstand- 
ing individual in an allied medical specialty with demon- 
strated knowledge in his field. The first recipient of this 
award will be David M. Sarver, DMD, MS, an orthodontist 
from Birmingham, Ala, who will present a paper on “The 
Interaction of Orthodontics and Orthognathic Surgery in 
Facial Aesthetics,” during the Academy’s fall meeting in 
Washington, DC. 

“No one stands taller in the ranks of facial plastic 
surgery than Dr Anderson,” noted Dr Hilger, “and his gift 
demonstrates the high principles he has set for facial 
plastic surgery." —JUDI MARDEN, Washington, DC 





Meetings 
1989 
Jan 6 Western Region Meeting, Laguna 
Niguel, Calif 
12 Southern Region Meeting, Naples, Fla 
19-20 Soft-Tissue Workshop, Honolulu 
20 Midwestern Region Meeting, Indianap- 
olis 
26 Eastern/Canadian Regions Meeting, 
Toronto 
28-Feb 1 Aging Face, Palm Beach, Fla* 
Feb 10-11 Soft-Tissue Workshop, Scottsdale, 


Ariz 
27-March 3 Microvascular Workshop for Otolaryn- 
gologists, Ann Arbor, Mich 


April 28-29 Soft-Tissue Workshop, Atlanta 
May 6 Lasers for Facial Aesthetics, Santa 
Barbara, Calif 
June 2-3 Soft-Tissue Workshop, Buffalo 
11-15 Rhinoplasty and Otoplasty, New York 
16-17 Facelift Surgery, New York 
19-20 Cosmetic Surgery of the Aging Eye, 
New York 
25-29 Fifth International Symposium, Toron- 
to* 
Oct 18-15 Maxillofacial Trauma, St Paul* 
Nov 15-18 Hair Transplantation, Hot Springs, 


Ark* 


Courses marked with an asterisk are one of the six major 
courses sponsored by the American Academy of Facial 
Plastic and Reconstructive Surgery, which should be con- 
tacted for further information. 


Facial Plastic News 


The Amerxan Academy of Facial Plastic and Recon- 
structive Surgery is accredited by the Accreditation Coun- 
cil for Continuing Medical Education to sponsor continuing 
medical education for physicians. — WAYNE F. LARRABEE, 
JR, MD, Seat-le 





Fibrel: A Cermal Implant Comparison 
With Collagen Implants 





The use of «ermal implants for improving acne scarring 
and facial rh-tids has increased dramatically in the last 
ten years. The introduction of, and experience with, colla- 
gen derma! implants during that period has played a great 
role in this inereased popularity. Dermal implants are now 
an adjunct te facial rejuvenation surgical procedures, and 
to the improvement of depressed cutaneous scars. 

In March 988, a new dermal implant (Fibrel) was 
approved by tae US Food and Drug Administration for use 
in the elevatien of depressed cutaneous scars. Fibrel is a 
gelatin matrix implant consisting of absorbable gelatin 
powder anc aminocaproic acid, which is reconstituted with 
the patiens plasma before being injected intradermally 
beneath the =ar. A total of 321 patients were evaluated 
after a skin sensitivity test; 2% had positive skin reactions. 
Eight hurdred forty scars were treated with Fibrel 
implant material and followed up for approximately one 
year. About ©% of the patients had local and transient 
adverse reactions to the Fibrel implant. None of the 
patients deve-oped systemic hypersensitivity responses. 
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The data indicate that intradermal injections of Fibrel are 
effective in correcting depressed cutaneous sears for a 
limited period of time. 


FIBREL VS ZYDERM: ZYPLAST 


Both products are effective for the treatment of 
depressed cutaneous scars caused by acne, trauma, chick- 
enpox, and certain other scars that are distensible by 
manual stretching. In the case of Fibrel, the preparation of 
this product is far more complex than for Zyderm. With 
Fibrel, you must draw blood from the patient, centrifuge it, 
retrieve the plasma, mix it with the prepackaged Fibrel 
syringe, prepare it in a special fashion, and then inject it 
with a 25-gauge needle. It is far more convenient in an 
office setting to use a ready-made solution that is available 
in the syringe and that can be injected with a smaller 
30-gauge needle. The collagen material is easier to inject 
and control. The cost is about the same. 

Fibrel has the advantage that it can be stored at room 
temperature and requires no refrigeration. Most impor- 
tantly, however, it provides the physiciar with another 
Food and Drug Administration-approved injectable mate- 
rial, partieularly for patients who are allergic to collagen 
implants or to beef. Gelatin matrix implant is derived from 
pigs. 

In summary, the data derived from our study indicate 
that intradermal injection of Fibrel is relatively safe and 
effective in temporarily correcting selected depressed 
cutaneous scars. Although it is not superior to the collagen 
injectable implant materials, it should be a valuable 
addition to the limited number of materials available for 
soft-tissue augmentation.—Harry MITTELMAN, MD, Palo 
Alto, Calif 
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ACADEMIC POSITIONS 
IN 
OTOLARYNGOLOGY 


The Division of Otorhinolaryngology at the University of Texas Health Science Center at 
San Antonio will soon be restructured into a full and independent Department of 
Otolaryngology. Academic positions are now available for teaching, research, and 
clinical practice in the following subspecialty areas: 


1. Otology /Neuro-otology 
2. Head and Neck Oncology 
3. Pediatric Otolaryngology 


Board certification is required. This is an opportunity to join the expansion of an 
already successful Otolaryngology training program. The University of Texas is an 
affirmative action, equal opportunity employer. 


For further information, contact: 


G. Richard Holt, M.D. 

Professor and Head 

Division of Otorhinolaryngology 

The University of Texas Health Science Center 
at San Antonio 

7703 Floyd Curl Drive 

San Antonio, Texas 78284-7777 

512/567-5655 


SURGERY FOR SLEEP APNEA 
AND SNORING 
CURRENT ADVANCES 


FEBRUARY 25-MARCH 3, 1989 


The Johns Hopkins Medical Institutions 
DEPT. OF OTOLARYNGOLOGY-HEAD & NECK SURGERY 


Semiannual 


SHADOW RIDGE RESORT 
PARK CITY, UTAH 


SPONSORS 
University of California, Irvine 
and cosponsor 
Respiratory Sleep Disorders Foundation 


COURSE COORDINATORS 
Bernard deBerry Borowiecki, M.D. 
Stuart J. Menn, M.D. 

Joel S. Berger, D.D.S., M.D. 
D. Arnold Loel, D.D.S. 


DESCRIPTION 


ENDOSCOPIC SINUS 
SURGERY COURSE 


Lab and Lecture Series in 
Endoscopic Sinus Techniques 
January 5-7, 1989 (Lab filled) 

July 6-8, 1989 


COURSE DIRECTORS: 


DAVID W. KENNEDY, M.D. 
The Johns Hopkins Medical Institutions 


A course designed for a practicing physician, stressing clinical 
evaluation, indications, choice of surgical procedure, alternatives to 
surgery, and the surgeon’s role in the multispecialty team of Sleep 
Disorders Centers. 


HEINZ STAMMBERGER, M.D. 


University of Graz, Austria 


S. JAMES ZINREICH, M.D. 


*Office evaluation 
“Methodology for assessment of 
upper airway geometry 
*Surgical and medical management 
*Medical-legal aspects, 
insurance reimbursement 


FOR INFORMATION CONTACT 
Renee L. Moore R.N. 
23961 Calle Magdalena #430 
Laguna Hills, CA 92653 
(714) 830-5500 


The Johns Hopkins Medical Institutions 
Approved for AMA Credit 
t Registration Fees: t 

Lab and Lecture - $850 

shi Lecture only - $295 (00 

pd po 
For Further Information: 

Program Coordinator, Office of Continuing Education 
720 Rutland Avenue, Turner Building 


Baltimore, Maryland 21205 
(301) 955-2959 





"hen 
oral thrush 
hrives 


ycelex Troche 
provides 
Up to 965. clinical cure rate*' 
Safety” 
High patient acceptance? 
Low cost 


.. Clotrimazole given as a troche may 
e the bestiehoice at the moment 
)wing to its high clinical success rate, 
safety, cost 3ffectiveness and high 
atient aoceptability."* 


celex 


Troche 


- clotrimazole)“ 


A combination of 
oenefits no other 
herapv can match 


,linical cure = adseace of signs and symptoms 


lease see followine page for brief summary of 
— smrescribing information 


Ailes Inc 

'"harmaceuticallDmesion 
m0 Morgan Lame 

Jest Haven, CT 06°16 


1987 Miles Inc, PRarmaceutical Division 





Mycelex Troche 


1382 


) 10 mg 


(clotrimazole 


Each Mycelex® Troche contains 10 mg clotrimazole [1-(o-chloro-a. a-di- 
men imidazole], a synthetic antifungal agent, for topical use in 
mouth. 


Structural Formula: 
Ci 
(OLO) 
| 


N 
Chemical Formula: 
Co2H 7 CIN? ( 


The troche dosage form is a large, slowly-dissolving tablet (lozenge) con- 
taining 10 mae clotrimazole dispersed in dextrose, microcrystalline cel- 
lulose, ne, and magnesium stearate. 
Clinical Pharmacology 
Clotrimazole is a broad-spectrum antifungal agent that inhibits the 
rowth of pathogenic yeasts by altering the permeability of cell mem- 
anes. It exhibits fungicidal activity in vitro against Candida albicans and 
other species of the genus Candida. No single-step or multiple-step re- 
sistance to clotrimazole has developed during successive passages of 
Candida albicans in the laboratory. 
After oral administration of a 10 mg clotrimazole troche to healthy volun- 
teers concentrations sufficient to inhibit most species of Candida persist 
in saliva for up to three hours following the approximately 30 minutes 
needed for a troche to dissolve. The long term effective concentration of 
drug in saliva appears to be related to the slew release of clotrimazole 
from the oral mucosa to which the drug is apparently bound. Repetitive 
dosing at three hour intervals maintains effective salivary levels above 
the minimum inhibitory concentration of most strains of Candida In an- 
other study the mean serum concentrations were 4.98 + 3.7 and 
3.2314 ins sli at 30 and 60 minutes respectively. 
Indications and Usage 
Mycelex* Troches are indicated for the local treatment of oropharyngeal 
candidiasis. The diagnosis should be confirmed by a KOH smear and/or 
culture prior to treatment. 
ndications 
Mycelex* Troches are contraindicated in patients who are hypersensitive 
to any of its components 


ming 
Mycelex* Troches are not indicated for the treatment of systemic 


Abnormal liver function tests have been reported in patients treated with 
clotrimazole troches; elevated SGOT levels were reported in about 15% of 
patients in the clinical trials. In most cases the elevations were minimal 
and it was often impossible to distinguish effects of clotrimazole from 
those of other therapy and the underlying disease (malignancy in most 
cases). Periodic assessment of hepatic function is advisable particularly 
in patients with pre-existing hepatic impairment. 

Since patients must be instructed to allow each troche to dissolve slowly 
in the mouth in order to achieve maximum effect of the medication, they 
must be of such an age and physical and/or mental condition to compre- 
hend such instructions. 

Carcinogenesis: An 18 month dosing study with clotrimazole in rats has 
not revealed any carcinogenic effect. 

Usage in Pregnancy: Pregnancy mee C: Clotrimazole has been 
shown to be embryotoxic in rats and mice when given in doses 100 times 
the adult human dose (in mg/kg). possibly secondary to maternal toxic- 
ity. The drug was not teratogenic in mice, rabbits, and rats when given in 
doses up to 200, 180, and 100 times the human dose 

Clotrimazole given orally to mice from nine weeks before mating through 
pes at a dose 120 times the human dose was associated with impair- 
ment of mating, decreased number of viable young, and decreased sur- 
vival to weaning. No effects were observed at 60 times the human dose 
When the drug was given to rats during a similar time period at 50 times 
the human dose, there was a slight decrease in the number of pups per 
litter and decreased pup viability. 

There are no adequate and well controlled studies in abe erh women 
Clotrimazole troches should be used spt pregnancy only if the poten- 
tial benefit justifies the potential risk to the fetus. 

Pediatric Use 

Safety and effectiveness of clotrimazole in children below the age of 3 
years have not been established; therefore, its use in such patients is not 


Abnormal liver function tests have been reported in patients treated with 
clotrimazole troches; elevated SGOT levels were reported in about 15% of 
mti in the clinical trials (see Precautions section). 

ausea and vomiting was reported in about one in twenty patients 
Overdosage 
No data available 
pee and Dependence 
No data available. 
Dosage and Administration 
Mycelex* Troches are administered only as a lozenge that must be slowly 
dissolved in the mouth. The recommended dose is one troche five times 
a day for fourteen consecutive days. Only limited data are available on 
the safety and effectiveness of the clotrimazole troche after prolonged 
administration; therefore, therapy should be limited to short term use, if 


ssible 
How Supplied 


Mycelex* Troches, white discoid, uncoated tablets are supplied in bot- 
tles of 70 and 140. Mycelex Troches are also available for institutional use 
in foil packages of 70 tablets. Each tablet will be identified with the follow- 
ing: Miles 095. 


Store below 86°F (30°C), avoid freezing 


References: 1. Yap B-S, Bodey GP: Oropharyngeal candidiasis treated 
with a troche form of clotrimazole. Arch Intern Med 139:656-657, 1979 
2. Quintiliani R, Owens NJ, Quercia RA, ef al: Treatment and prevention 
of aj og sn candidiasis. Am J Med 77(4D):44-48, 1984. 3. Data on 
file, Miles Pharmaceuticals. 4. Drug Topics Red Book, Annual Pharma- 
^d né Medical Economics Co.. Oradell, NJ, 1987, pp. 397, 


Miles Pharmaceuticals aaa, 
a = EA 


Division of Miles Laboratories, Inc. 
West Haven, Connecticut 06516 USA Miles Pharmaceuticals 


ENT SURGERY 
TORY VOU Ft ye O s LER 04 M IC 
2 Positions 


e Private Practice » Teaching 


* Medical School Affiliate + Hospital Based 


Due to very special circumstances, we have been 
retained by a major 350-bed teaching hospital to identify 
two ENT specialists who wish to assume an existing 
urban practice in an exciting teaching environment. The 
positions can be filled immediately or we can wait for the 
June 1989 graduates. The ideal configuration would be 
two graduating or recent graduates who would move 
together and/or who know each other's clinical work. We 
seek physicians from an outstanding ENT Surgery 
program, preferably university based. Salary, benefits, 
office, malpractice, relocation, and total suppport will be 
provided until a fee-for-service arrangement can be 
viably arranged. 


To APPLv: All suitable candidates should reply in strict 
confidence to: 


Daniel Stern, President 
The Medical Center East, Suite 240 
211 North Whitfield Street 
Pittsburgh, Pennsylvania 15206 


NAPR 


Member of 
National Association of 
Physician Recruiters 


800-438-2476 / FAX 412-363-6032 


The Voice Foundation 


EIGHTEENTH ANNUAL SYMPOSIUM: 
CARE OF THE PROFESSIONAL VOICE 
to be held at 
THE MANHATTAN SCHOOL OF MUSIC 
Morningside Heights 
New York City 
the week of June 4—9, 1989 
in association with 
Jefferson Medical College 
New York Medical College 
Teachers College at Columbia University 
and the 


Vocal Dynamics Laboratory of Lenox Hill Hospital 


Wilbur James Gould, M.D., and 
Robert Thayer Sataloff, M.D., D.M.A., Co-Chairmen 


For further information, call or write 
The Voice Foundation 
40 West 57th Street, Rm. 300 
New York, NY 10019 
(212) 581-2530 











When a colc progresses to sinusitis, there's one 
sure Way patients can make matters even worse: 
drying antihistamines. In sinusitis, "Antihista- 
mines are ne helpful and should not be used since 
they interfere with cilial function and lead to further 
mucous insp ssation, unless an allergic etiology is 
certain." "Supportive therapy to reduce intranasal 





PHEN PM OLAMINE HCI 75 mg 
GUAIFENES 


IN A SPECIAL 3ASE TO PROVIDE A PROLONGED 
THERAPEUTIC EFFECT 


f What antihistamines 
can do to sinusitis isa 
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PHENYLEPHRINE HYOROCHLORI 5 mg 
PHENYLPROPANOLAMINE A DAO SHLORIDE 20 mg 
GUAIFENESIN 100 mg 
ALCOHOL 5% 





edema and to promote sinus drainage and aeration 


»] 


includes...oral decongestants. 
Good thing there's ENTEX®. Exactly what sinusitis 
and bronchitis patients need: A decongestant — so 
breathing is easy again. A moisturizing expectorant 
— so tight chests can feel normal again. No 
antihistamines — so there’s no drying or drowsiness. 
® 
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Decongestion and drainage... without drying or drowsiness. 


Reference: 
l. Stankiewicz A 


Snestis, in Rakel KE (ed): Conn's Current Therapy. Philadelphia, WB Saunders Co, 1988, pp 164-165. 


Please see next page for brief summary o! prescribing information. 
© 1988 NEPI 





Entex LA 


PHENYLPROPANOLAMINE HCI. .... 75 mg 
GUAIFENESIN........ 52. ay 400 mg 


INA SPECIAL BASE TO PROVIDE A PROLONGED 
THERAPEUTIC EFFECT. 


Entex 
LIQUID 


Each 5 ml (one teaspoonful) contains 





PHENYLEPHRINE HYDROCHLORIDE. . . . 5 mg 
PHENYLPROPANOLAMINE HYDROCHLORIDE 20 mg 
GUAIFENESIN. . .... 100 mg 


LALE E aO BERA STAN YT ERA 5% 


Before prescribing or administering, 
see package circular for full product information. 
The following is a brief summary. 


INDICATIONS AND USAGE: Entex is indicated for the symptomatic relief 
of sinusitis, bronchitis, pharyngitis, and coryza when these conditions are 
associated with nasal congestion and viscous mucus in the lower respiratory 
tract. 

CONTRAINDICATIONS: Entex is contraindicated in individuals with 
known hypersensitivity to sympathomimetics, severe hypertension, or in 
patients receiving monoamine oxidase inhibitors. 

WARNINGS: Sympathomimetic amines should be used with caution in 
patients with hypertension, diabetes mellitus, heart disease, peripheral vas- 
cular disease, increased intraocular pressure, hyperthyroidism, or prostatic 
hypertrophy. 

PRECAUTIONS: Information for Patients: Do not crush or chew 
Entex LA tablets prior to swallowing 

Drug Interactions: Entex should not be used in patients taking monoamine 
oxidase inhibitors or other sympathomimetics. 

Drug/Laboratory Test Interactions: Guaifenesin has been reported to 
interfere with clinical laboratory determinations of urinary 5-hydroxyindole- 
acetic acid (5-HIAA) and urinary vanillyimandelic acid (VMA). 

Pregnancy: Pregnancy Category C. Animal reproduction studies have not 
been conducted with Entex. It is also not known whether Entex can cause fetal 
harm when administered to a pregnant woman or can affect reproduction 
Capacity. Entex should be given to a pregnant woman only if clearly needed 
Nursing Mothers: It is not known whether the drugs in Entex are excreted in 
human milk. Because many drugs are excreted in human milk and because of 
the potential for serious adverse reactions in nursing infants, a decision 
should be made whether to discontinue nursing or to discontinue the 
product, taking into account the importance of the drug to the mother. 
Pediatric Use: Entex LA: Safety and effectiveness of Entex LA tablets in 
children below the age of 6 have not been established. 

Entex Liquid: Safety and effectiveness of Entex Liquid in children below the 
age of 2 have not been established 

ADVERSE REACTIONS: Possible adverse reactions include nervousness, 
insomnia, restlessness, headache, nausea, or gastric irritation. These reac- 
tions seldom, if ever, require discontinuation of therapy. Urinary retention 
may occur in patients with prostatic hypertrophy. 

OVERDOSAGE: The treatment of overdosage should provide symptomatic 
and supportive care. If the amount ingested is considered dangerous or 
excessive, induce vomiting with ipecac syrup unless the patient is convuls- 
ing, comatose, or has lost the gag reflex, in which case perform gastric lavage 
using a large-bore tube. If indicated, follow with activated charcoal and a 
saline cathartic. Since the effects of Entex may last up to 12 hours, treatment 
should be continued for at least that length of time 

DOSAGE AND ADMINISTRATION: Entex LA: Adults and children 12 
years of age and older — one tablet twice daily (every 12 hours); children 6 to 
under 12 years — one-half (12) tablet twice daily (every 12 hours). Entex LA 
is not recommended for children under 6 years of age. Tablets may be broken 
in half for ease of administration without affecting release of medication but 
should not be crushed or chewed prior to swallowing 

Entex Liquid: All dosage should be administered four times daily (every 
6 hours). 

Children 

2 to under 4 years........ .. V2 teaspoontul (2.5 ml) 
4 to under 6 years......... “ 1 teaspoontul (5.0 ml) 
6 to under 12 years....... 1¥% teaspoontuls (7.5 ml) 
Adults and children 12 years of age and older: 

2 teaspoontuls (10.0 ml) 

HOW SUPPLIED: Entex LA is available as an orange, scored tablet coded 
with "ENTEX LA" on one side and "0149 0436" on the scored side. Entex 
Liquid is available as an orange-colored, pleasant-tasting liquid 

Entex LA 

NDC 0149-0436-01 bottle of 100 

NDC 0149-0436-05 bottle of 500 

Entex Liquid 

NDC 0149-0414-16 16 FL. OZ. (1 Pint) bottle 

CAUTION: Federal law prohibits dispensing without prescription 

REVISED JULY 1988 (Entex LA) 

REVISED SEPTEMBER 1985 (Entex Liquid) 


LQ-BS5/LA-BS10 


Norwich Eaton 


Norwich Eaton Pharmaceuticals, Inc 
Norwich, New York 13815-0231 
A Procter & Gamble Company 
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OTOLARYNGOLOGIST 


For 
Full-Time Position 
in 
SAN FRANCISCO BAY AREA 


Active Clinical and Surgical Practice 
Resident and Medical Student Teaching 
Clinical Research Opportunities 
Competitive Salary and Outstanding 
Benefits 
Requires California License and 
Board Certification or Eligibility 
Contact: Raymond L. Hilsinger, Jr., M.D. 
Department of Otolaryngology 
KAISER PERMANENTE MEDICAL 
CENTER 
280 West MacArthur Blvd. 
Oakland, CA 94611 
Phone: (415) 596-6402 





The University of Chicago 
5th Annual Winter Conference 


CURRENT TOPICS IN ENT AND 
FACIAL PLASTIC SURGERY 
MARCH 19-25, 1989 - VAIL, COLORADO 


Course Director 
William R. Panje, M.D., F.A.C.S. 


This course is designed to present new and practical ways 
of managing day to day ENT-facial-plastic surgery 
problems. Experts from the various ENT subspecialties 
as well as dentistry form the faculty for this 
relaxing but informative meeting. 


The conference will be held at Marriott's Mark Resort, 
one of Vail's most exciting and luxurious hotels, 
where in addition to skiing, you can enjoy the indoor 
swimming pool, racquetball courts and sauna. 


For further information, contact: 
The University of Chicago 
Center for Continuing Medical Education 
(312) 702-1056 


Original Articles 


Use of Arterialization of the 


Vencus System in Reattachment of the 
Avuised Auricle 


Edward H. Fzrrior, MD, Shan R. Baker, MD 


e We attempted to demonstrate that 
the totally amoutated rabbit auricle could 
survive on mumient flow provided through 
arterializatiom of the venous system. It 
has been demonstrated by Mundy and 
Panje tha! a ree flap placed on a large 
recipient 5e« and receiving nutrients 
through retregrade venous flow will sur- 
vive as freawentiy as one in which a 
conventional microvascular anastomosis 
has been ner ormed. Our groups exam- 
inec (1) conventional microvascular anas- 
tomosis of the amputated appendage to 
establish survval and demonstrate profi- 
ciency with fhe technique: (2) survival 
when only vesous egress is maintained; 
and (3) effectiveness of establishing nutri- 
ent flow ‘through arterialization of the 
venous system. Nutrient flow in the first 
group was threugh the arterial system. In 
the second sg-oup no nutrient flow was 
established, sut the venous system 


OF study was designed to assess 
whether or not the revasculari- 
zation of an amputated auricle could 
be performed by arterialization of the 
venous system. 

For many -ears, medicine has been 
trying to defiae the ideal way to man- 
age the amputated auricle. Reports of 


Accepted for publication Sept 2, 1988. 

Frem the Depzrtment of Otolaryngology, Uni- 
versity of Michigan, Ann Arbor. Dr Farrior is in 
private practice m Tampa, Fla. 

Presented to te American Academy of Facial 
Plastic Surgery, Shicago, Sept 18, 1987. 

Reprint requests to 505 DeLeon St, Tampa, FL 
33606 (Dr Farrie- ). 


remained intact. In the last group, nutrient 
flow existed through retrograde venous 
profusion. Survival within the groups that 
underwent reestablishment of nutrient 
flow through a conventional reanastomo- 
sis or through arterialization of the venous 
system was not significantly different. 
There were no surviving segments if nutri- 
ent flow was not reestablished, but 
venous channels remained intact. It was 
shown that nutrient flow to a free-stand- 
ing appendage can be established 
through retrograde venous profusion, and 
that maintenance of venous drainage 
alone is not sufficient for survival when a 
limited base exists. We suggest that arte- 
rialization of the venous system is a viable 
means of reestablishing nutrient flow to 
the amputated auricle. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1385-1388) 


attempted auricular reattachment 
occur as early as 1597.' Techniques 
advocated for auricular reattachment 
have been many. All are based on the 
principle of reestablishing nutrient 
flow while assuring survival and pre- 
serving the natural contour of the 
auricular cartilage to obtain an aes- 
thetically pleasing result. They have 
varied depending on the duration of 
time since the injury, size of the 
amputated segment, condition of the 
segment, and general medical and 
surgical condition of the patient. 
When faced with the totally avulsed 
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auricle there have been three basic 
approaches: (1) reattachment as a 
composite graft, now most frequently 
accompanied by anticoagulation and 
stab wounds for relief of venous con- 
gestion as advocated by Bernstein’; 
(2) reattachment using any number of 
variations on the pocket principle (all 
of these advocate placement of the 
avulsed segment in a postauricular 
subcutaneous pocket) and (3) mi- 
crovascular anastomosis. 

As the experience with microvascu- 
lar surgery has grown, so has the 
enthusiasm for its usefulness in the 
reattachment of avulsed appendages, 
including digits, the penis, and the 
auricle. Its use in the avulsed auricle 
has been advocated for some time, but 
there are few clinical reports.** This is 
most likely due to the infrequent 
nature of the injury and the even less 
likely event that the patient would 
present to a qualified surgeon. Most 
recently Mutimer et al’ described the 
successful replantation of the ampu- 
tated auricle in three patients. In one 
of these cases he used medicinal 
leeches. 

We felt that if the severed segment 
could survive through arterialization 
of the venous system, this would 
increase the possibility of finding dis- 
tal vessels of adequate size for anasto- 
mosis and thereby improving the 
chances of successful reattachment of 
the segment. 
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Fig 1.—Normal vasculature of auricle in New 
Zealand white rabbit. 


The arterialization of the venous 
system to obtain tissue viability is not 
new. It was first described by Carrel 
and Guthrie! at the turn of the centu- 
ry as reported by Mundy and Panje.’ 
Recently, this has been investigated 
by Ji et al and Mundy and Panje.’ 
Both articles describe excellent sur- 
vival when arterialization of the 
venous system is carried out on a skin 
flap that is then placed on a large 
recipient bed, as would be the case in a 
full-thickness skin graft. The flap size 
was 6.5 X 5 em in the study by Ji et al,’ 
and was reported to include the entire 
posterior surface of the rabbit auricle 
in Mundy and Panje’s study.’ In both 
studies, the arterialized grafts sur- 
vived far more often than the free 
graft. However, these grafts did not 
exist as a free-standing appendage 
adjoined through a limited base as 
would be the case in the avulsed auri- 
cle. Our study was designed to deter- 
mine if such an independent append- 
age could survive dependent on the 
nutrient flow through arterialization 
of the venous system. This was ac- 
complished using the rabbit ear, 
which was severed and reattached 
using an arterial-venous anastomosis. 
The rabbit ear was chosen because of 
the size of the appendage, and the 
presence of a central artery and vein, 
as well as rostral and caudal marginal 
veins. 


MATERIALS AND METHODS 


Ten New Zealand white rabbits weighing 
from 2.5 to 3.5 kg were used. They were 
chosen because of the presence of a central 
artery and vein of adequate size for 
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Vein Artery 


Fig 2.—Anastomosis of central artery to cen- 
tral vein with preservation of marginal veins. 


microvascular anastomosis, ranging from 
0.75 to 1.4 mm in diameter, and a rostral 
and caudal vein to provide venous egress 
(Fig 1). All animals were anesthetized 
using ketamine and xylazine (Rompan), 
intramuscularly. Intramuscular atropine 
sulfate was also given to decrease secretion 
and thereby reduce the risk of aspiration. 
The operative ear was then shaved and 
prepped with povidone-iodine (Betadine). 
In all of the rabbits, one ear was used in 
the experimental group, ie, arterialization 
of the venous system (Fig 2). There were 
two control groups. In six of ten the oppo- 
site ear did not undergo reestablishment of 
the nutrient flow, but venous drainage 
remained intact (Fig 3), and in the remain- 
ing four the opposite ear underwent stan- 
dard arterial reanastomosis. 

In all animals, the ear was severed 1.5 
cm from the base. The length of the sev- 
ered segment varied from 4.0 to 7.5 cm, 
with a mean of 6.5 cm. The marginal veins 
were left intact to assure venous drainage, 
thereby eliminating it as a variable in 
survival of the segment. The cartilage was 
then sutured using an interrupted figure- 
of-eight suture of 6-0 nylon, and the skin 
closed using a simple running suture. 

In the experimental groups, the proxi- 
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Fig 3.—Diagram of severed rabbit auricle 
without reestablishment of nutrient flow, but 
with preservation of marginal veins. 


mal central artery was anastomosed to the 
distal central vein (Fig 2). In both control 
groups the ear was severed in the same 
fashion; the first of these undergoing rou- 
tine microvascular anastomosis. The 
remaining control rabbit ears were severed 
and reattached without establishment of 
nutrient flow (Fig 3). The microvascular 
anastomosis was performed as described 
by Panje et al," using interrupted simple 
sutures of 10-0 nylon. After completion of 
the anastomosis, patency was assessed 
using the refill test. 

The animals were then followed on a 
daily basis by evaluating the severed seg- 
ment for ischemia, cyanosis, and edema, 
which might suggest loss of viability. The 
animals were followed for periods of five to 
30 days. All rabbits undergoing arterial- 
ization of the venous system were followed 
for at least 14 days. They were subsequent- 
ly killed using intravenous pentobarbital 
sodium (Euthal). 
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Fig 4. —Left, Rabbit No. 20, seven days after arterialization of venous system demonstrating 100% survival 
of severed segment. Right, Rabbit No. 20, seven days after amputation without reestablishment of nutrient 
flow. 


rig 5 —Left, Rabbit No. 22, seven days after arterialization of venous system demonstrating 100% survival 
of severec segment. Right, Rabbit No. 22, seven days after amputation without reestablishment of nutrient 
flow. 
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RESULTS 


Two of ten rabbit ears undergoing 
arterialization of the venous system 
were excluded from final evaluation 
because of damage to one or both of 
the marginal veins. In the first rabbit, 
both the rostral and caudal veins were 
damaged and no repair was per- 
formed. The segment became marked- 
ly edematous over a short period, 
which resulted in total necrosis of the 
ear. In the other excluded animal, the 
rostral vein was injured without 
repair resulting in the loss of the 
rostral 35% of the ear. In the remain- 
ing eight rabbits that underwent arte- 
rial-venous anastomosis, the entire 
segment survived (Figs 4 and 5). This 
was demonstrated by good capillary 
refill, warmth of the appendage, hair 
growth, and active bleeding of the 
segment at the time of death. The 
degree of edema that developed in the 
group undergoing arterialization of 
the venous system was quite variable, 
but all edema had resolved by the 
seventh day. In two of these rabbits, 
there was a superficial slough of a 
small portion of skin from the central, 
proximal segment. 

In the group where no nutrient flow 
was established, the initial postopera- 
tive evaluation revealed ears that 
appeared normal except for being 
cooler than the opposite ear. By three 
days postoperatively, all the ears 
appeared nonviable and became 
necrotic by five to seven days. Of the 
four ears undergoing standard anas- 
tomosis of the central artery, three 
survived. The ear that did not survive 
demonstrated marked necrosis by 
three days suggesting occlusion of the 
anastomosis. The Table gives a com- 
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5. Pennington DG, Lai MF, Pelly AD: Success- 


parison of survival in the three 


groups. 
COMMENT 


Our study was done in a pragmatic 
fashion to evaluate the survival of 
severed rabbit auricles dependent on 
nutrient flow through arterialization 
of the venous system. Our findings are 
consistent with those of other authors 
in that a free flap can survive through 
arterialization of the venous sys- 
tem.*:?'' However, venous drainage is 
essential for the survival of such a 
flap. The establishment of a pathway 
or means for venous egress in reim- 
plantation surgery for the severed 
auricle is vital and has been advocated 
by Bernstein and Nelson? in primary 
reattachment of the auricle as a com- 
posite graft. Relief of venous conges- 
tion has now been enhanced by the 
addition of medicinal leeches. 

It has been recently described by 
Germann et al” that arterial-venous 
flow reversal was unsuccessful in 12 of 
12 flaps with no flaps surviving up to 
48 hours. Their study was thorough in 
monitoring of recipient vessel blood 
pressure, pH, and oxygen pressure 
tension, via the cannula placed in ves- 
sels branching from the pedicle ves- 
sels. Thirty-three percent of the flaps 
showed occlusion at six hours suggest- 
ing overuse of the recipient vessels, ie, 
via cannulization, or poor micro- 
vascular technique (microvascular 
technique). Their findings are in dis- 
agreement with our own and the find- 
ings in several other studies.*?!! 

The postulated mechanisms by 
which nutrient flow reaches the capil- 
lary bed are explained by the anatomy 
of the distal vascular system that 
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Comparison of Survival in 
Experimental Groups 


Group n Survival/n Survival, % 


1 4 3/4 75 
2 6 0/6 o 
3 8 8/8 100 





consists of arteriole, venule, precapil- 
lary arterial-venous shunt, and the 
capillary bed. One mechanism may be 
that the nutrient flow reaches the 
capillary bed via the venule of the 
arterialized system. After reaching 
the capillary bed the blood then enters 
the venule of the low pressure venous 
system and returns centrally. A sec- 
ond mechanism may be by retrograde 
flow through the precapillary shunt 
thereby entering the arteriole and 
progressing through the capillaries 
again entering the venule of the low 
pressure system. 

Arterialization of the venous sys- 
tem of an amputated rabbit auricle 
can lead to survival of the auricle if 
venous drainage can be established. 
The described arterial-venous anasto- 
mosis may be utilized by the surgeon 
in the case of an amputated auricle. 
Arterialization of the venous system 
may provide an alternative in head 
and neck reconstruction. Free flap 
transfer using this system could pos- 
sibly provide less bulky tissue and 
avoid the donor site morbidity of some 
pedicled myocutaneous flaps as sug- 
gested by Mundy and Panje. Further 
anatomic studies in the cadaver are 
indicated to define the venous free 
flaps that could be utilized. This 
would have to include a donor venous 
pedicle free of valves. 
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The Nasolabial Flap 


Axial er Randcm? 


Brian Hynes, MD, J. Brian Boyd, MD, FRCS, FRCSC 


e Considerable confusion exists re- 
garding the mature of -he blood supply of 
the inferiorly based nasolabial flap. This 
report seeks to clarify the situation. Ana- 
tomic dissecidons were performed on 12 
cadaveric specimens and microangiogra- 
phy on six o™ers. We confirmed that the 
facial artery passes deep to the facial 
mimetic muscles and is not normally 
included within the flap. Although the vas- 
culature of th flap is technically random, 
the small vessels of the subdermal plexus 
are generallyworiented along its long axis 
giving it a "degree of axiality." We 
believe ‘his vascular orientation is 
responsible for the fla»'s reliability. 

(Arch Otosaryngo! Head Neck Surg 
1988; 114:1389-1391) 


he use of the nasolabial flap in 

reconstruction ef local head and 
neck defects has proved to be effica- 
cious and re dable. Descriptions of this 
flap are hstorically found in the 
ancient Hindu “Sushruta Samhita.” 
The nasciarial flap is employed as a 
one-staged method of repair for 
defects of the upper lip, nasal ala, 
septum, anc colume la as well as for 
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intraoral defects of the floor of the 
mouth, tongue, and gingival sulcus. A 
two-staged procedure has also been 
described.'“ 

The versatility of this flap has been 
attributed to the fact that there is 
often abundant non-hair-bearing skin 
in this well-vascularized region.’ The 
facial and infraorbital arteries are 
frequently cited in anatomic descrip- 
tions of the nasolabial flap.'** The 
venous drainage is believed to be via 
the angular and facial veins. 

The tendency for reconstructive 
surgeons to attribute the blood supply 
of this flap to the facial artery may 
have resulted in misconceptions about 
its vascularity. The naming of a spe- 
cific vessel, in this case the facial 
artery, suggests that the flap has a 
formal “axial” blood supply. As our 
understanding of skin flap physiology 
and vascular dynamics improves, 
every attempt should be made to dis- 
pel such anatomic generalities about 
flap vasculature. Moreover, further 
investigations are required to provide 
information on the vascular orienta- 
tion of the dermosubdermal plexus 
within random flaps themselves. We 
seek to anatomically redefine the 
relationship of the facial artery to the 
inferiorly based nasolabial flap and 
clarify the random or axial nature of 
the flap. 
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MATERIALS AND METHODS 


Nine cadaveric head and neck specimens 
were dissected during this anatomic study. 


Of the nine specimens, three were formal- - 


dehyde preserved and latex injected and 
six were fresh. Three of the fresh speci- 
mens were dissected without injection 
while the other three were subjected to 
roentgenographic study. 

Inferiorly based nasolabial flaps were 
elevated bilaterally in six of the specimens 
(three preserved, three nenpreserved), pro- 
viding 12 nasolabial flaps. The inferior 
limit of each flap was level with a horizon- 
tal line drawn through the oral commis- 
sure. Superiorly, the flaps extended to the 
medial canthal region. The width of the 
flaps at their base was approximately 2.5 
cm and their medial limit was the nasola- 
bial fold. The flaps were raised in the plane 
between the deep subcutaneous tissues and 
the facial muscles. No facial museulature 
was included in any of the flaps. The facial 
artery was identified in each specimen 
following further dissection of the tissues 
deep to the perioral and perinasal muscu- 
lature. A submandibular incision was then 
made and the proximal ceurse of the facial 
artery identified as it crossed the mandib- 
ular border anterior to the masseter mus- 
cle. 

The remaining three fresh nonpreserved 
specimens were used for roentgenographic 
injection studies. Bilateral inferiorly based 
nasolabial flaps were outlined with a base 
width of approximately 3 cm. The facial 
artery was identified bilaterally at its ori- 
gin from the external carotid artery. In 
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Fig 1.—Dissection of preserved cadaver head 
from right side. Nasolabial flap has been 
elevated to reveal perioral and perinasal mus- 
cles. Note that facial artery passes deep to 
these structures and then superiorly close to 
lateral wall of nose. It clearly plays no direct 
role in normal nasolabial flap. 


each, a steel cannula was secured with a 
silk tie. The facial arteries were then 
injected with approximately 10 mL of 
equal parts barium, latex, and water. 

Once the facial arteries were injected, 
the cannulae were removed and the vessels 
tied off proximally. Standard facial roent- 
genographic views were taken of the heads 
injected with latex and barium to verify 
that adequate perfusion of the facial ar- 
teries had occurred. Two inferiorly based 
flaps were then raised and removed entire- 
ly from each specimen providing six flaps 
for detailed roentgenographic injection 
analysis. Each of these flaps was x-rayed 
using a self-contained x-ray unit (Faxi- 
tron, Hewlett-Packard, Meminnville, Ohio) 
to show the fine arterial network within 
the skin and subcutaneous tissue. 


RESULTS 


The facial artery was easily identi- 
fied in all 18 flap dissections. In each 
case, the facial artery was found deep 
to the perioral and perinasal muscula- 
ture (Fig 1). The facial muscles that 
lay superficial to the course of the 
facial artery included the following: 
the platysma, the outer rim of the 
orbicularis oris, the zygomaticus mus- 
cles, the levator anguli oris, and the 
levator labii superioris. None of these 
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Fig 2.—Roentgenogram of injected head to 
show extent of barium penetration. Both facial 
arteries are clearly visible as well as portion of 
intracerebral circulation. 


muscles was included in the nasola- 
bial flap and, therefore, the facial 
artery, in all cases, remained with the 
specimen. We conclude, as others have 
done, that the nasolabial flap as clas- 
sically elevated does not contain this 
important vessel. 

The cranial roentgenograms of the 
injected specimens showed good per- 
fusion of the facial arteries. There 
was also evidence of flow between the 
internal and external carotid systems 
via facial-infraorbital arterial anasto- 
moses (Fig 2). 

The roentgenograms of the six 
injected nasolabial flaps indicated 
that good perfusion of the smaller 
subcutaneous vessels (subdermal 
plexus) had occurred (Fig 3). The 
facial artery was not observed roent- 
genographically within the nasolabial 
flaps and this was easily verified by 
the fact that it remained visibly part 
of the cadaveric specimen once the 
flaps were removed. There was a 
strong suggestion roentgenographi- 
cally, however, that the vessels in the 
subdermal plexus were oriented along 
the long axis of the flap. The vessels 
formed a mirror image of the course 
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Fig 3. — Detailed roentgenogram of two naso- 
labial flaps following their removal from bari- 
um-injected head. Note profuse subdermal 
network of fine arteries oriented along axis of 
flaps. Facial artery was not present in these 
specimens but was visible beneath facial mus- 
cles when they were removed. 


of the facial artery but in a more 
superficial plane. This is a situation 
seen elsewhere in the body.’ It would 
seem that the nasolabial flap, 
although not strictly axial, has a 
degree of axiality to its blood supply 
simply due to the orientation of the 
small vessels within it. 


COMMENT 


The results of this anatomic study 
have demonstrated a paradox: the 
inferiorly based nasolabial flap is, 
indeed, a random pattern cutaneous 
flap in that there is no named vessel 
within it, but there seems to be an 
axial nature to this random blood 
supply. The tendency for authors to 
name the facial artery specifically as 
the dominant blood supply in their 
anatomic descriptions of this flap has 
likely generated the misconception 
that the nasolabial flap has an axial 
blood supply. In fact, Cummings‘ 
names the facial artery as the domi- 
nant blood supply to the flap and then 
further describes this blood supply as 
“almost axial.” Other authors'^ in 
their descriptions of the flap have also 
singled out the facial artery as the 
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dominant Hood supply. Birt and 
Gruss* dese-ibed the facial artery 
itself as entecing the base of the naso- 
labial flap yet mzke no mention 
whether perwral or perinasal muscle 
was sacrificed during its elevation. 
From this Sries o: dissections, we 
have clearly shown that the facial 
artery cour=s deep to these facial 
mimetic muscles anc inclusion of the 
artery as part of the nasolabial flap 
would necessitate the inclusion of 
facial muscls that lie superficial to it. 
The nasolabzl flap is certainly not a 
musculecutazeous flap by design. Our 
injection stedies also support the 
notion that the nasolabial flap is 
indeed randem and does not contain a 
named axial vessel. 

The reasomwhy this flap has proved 
itself so reliable in time is likely two- 
fold. First, there is an abundant der- 
mosubderma plexus supplying the 
whole area. Second, this vascular 
plexus is ne haphazard but, as we 
have shown, may exhibit a degree of 
axiality ensuring good perfusion to 
the most distil parts of the flap. The 
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major contributing vessels to the sub- 
cutaneous arterial network include 
the facial and transverse facial arte- 
ries** and likely anastomotic contri- 
butions from the contralateral superi- 
or and inferior labial vessels. The 
contributions made by vessels other 
than the facial artery can be appreci- 
ated by the fact that the nasolabial 
flap can be successfully utilized even 
after the ipsilateral facial artery has 
been ligated.?* 

Perhaps the most surprising find- 
ing in our study. was the roentgeno- 
graphic suggestion of an axial nature 
to the random subcutaneous vascular 
plexus. This concept of the axiality of 
random flaps was initially proposed 
by Boyd et al’ in a series of anatomic 
dissections examining the relation- 
ship between the perforating vessels 
of the anterior rectus sheath and the 
vascular pattern of cutaneous and 
musculocutaneous flaps based on 
them. The abdominal subcutaneous 
arterial network, its connections, and 
general orientation were “mirror 
images” of the deep segmental vessels 
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passing in the neurovascular plane of 
the abdominal wall. We believe from 
our injection studies that the nasola- 
bial flap may also exhibit a degree of 
axiality in its subdermal network that 
mirror images the course of the facial 
artery that lies at a deeper plane. 

Recently, Hagan and Walder’ sug- 
gested that the nasolabial flap be con- 
verted to a musculocutaneous flap to 
include the facial artery. They 
believed that this would ultimately 
increase the reliability of the flap. We 
do not believe that this is necessary. 
The forementioned inherent proper- 
ties of the dermosubdermal plexus 
ensures flap reliability. Moreover, the 
inclusion of facial mimetic muscle in 
the flap would potentially increase 
morbidity by robbing the patient of 
facial expression and adversely af- 
fecting oral continence. 
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Ethical Use of Yellow Pages Listings 


by Physicians 


Steven M. Denenberg, MD, Howard W. Smith, MD, DMD 


€ A recent article in the New England 
Journal of Medicine examined the per- 
centage of physicians listed under spe- 
cialty headings in a Yellow Pages publica- 
tion who were board certified. The 
authors presented findings that many of 
the physicians listed in the Yellow Pages, 
particularly under the heading of ''Plastic 
Surgery," were not board certified. The 
source data employed in that article were 
obtained and reexamined, and it was 
found that the assumptions used were 
inaccurate and the methodology flawed. 
Almost every physician listed under 
"Plastic Surgery" in the Yellow Pages is 
board certified. We discuss the conclu- 
sions of the original article and its recom- 
mendations for control of Yellow Pages 
listings. We believe that these recommen- 
dations are not in the public's best inter- 
ests and may be illegal as well. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1392-1394) 


n a recent article in the New 
England Journal of Medicine 
entitled “Yellow Professionalism: Ad- 
vertising by Physicians in the Yellow 
Pages,” Reade and Ratzan! reviewed 
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the percentage of physicians listed in 
the 1983 Hartford (Conn) Yellow 
Pages specialty listings who had 
obtained board certification. On the 
basis of this one review, the authors 
drew conclusions about perceived 
problems with Yellow Pages advertis- 
ing and the way physicians represent 
themselves to the public. 

Reade and Ratzan reached the con- 
clusion that the “Plastic Surgery” 
listings contained a particularly high 
percentage of non-board-certified 
physicians (43% ) and stated that even 
the non-board-certified rate for the 
specialties overall (6.1%) was “strik- 
ing.” Certain surgeons with an appar- 
ent interest in the matter have 
invoked the “Yellow Professionalism” 
article to advance their cause in meet- 
ings of organized medicine. 

Based on a closer analysis of the 
data presented in that article, and on 
additional data, it appears that Reade 
and Ratzan’s evaluation of the “Plas- 
tic Surgery” listings was flawed and 
that consequently the published 
results were erroneous. Moreover, 
some of the authors' recommenda- 
tions are potentially illegal. In this 
article, we will reanalyze some of the 
data used in the “Yellow Professional- 
ism" article, present an analysis of 
Yellow Pages data from another city, 
and discuss the "Yellow Professional- 
ism" article's conclusions. 
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METHODS 


The “Plastic Surgery" listings from the 
1983 Hartford Yellow Pages telephone 
directory? were analyzed. The names of 
physicians listed in that directory were 
compared with those in the 1983-1984 
Directory of Medical Specialists? to deter- 
mine the percentage of physicians listed 
who were board certified at the time of 
publieation of the telephone directory. 
Physicians not listed in the Directory of 
Medical Specialists were personally con- 
tacted to confirm their board certification 
status. 

The sample data were expanded to 
include another city of comparable charac- 
teristics. The listings of physicians in the 
Indianapolis Yellow Pages of 1936-1987* 
were compared with those in the 1986-1987 
directory published by the American 
Board of Medical Specialties (ABMS), enti- 
tled ABMS Compendium of Certified Med- 
ical Specialists (hereafter referred to as 
the ABMS Compendium)? All physicians 
listed in the Indianapolis Yellov Pages 
were checked for board certification, 
including the 49 physicians listed under 
“Plastic Surgery." Again, physicians listed 
under "Plastic Surgery" but not present in 
the ABMS Compendium were personally 
contacted. 

In reviewing both the Hartford and Indi- 
anapolis Yellow Pages, we used the same 
definition of "non-board-certified physi- 
cian" as that used by Reade and Ratzan in 
the “Yellow Professionalism” article. If a 
physician was newly board certified short- 
ly after the time of distributior of the 
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Yellow Pages, or if a physician was in the 
process of taking the board certification 
examination-on the first opportunity after 
residency, that physician did not count as 
non-board certified for the purposes of 
these articles. 

The cuteff date for supplying informa- 
tion to the 1983-1984 Directory of Medical 
Specialistswas May 1983, very close to the 
April 1983 distribution date of the 1983 
Hartford Yellow Pages. Similarly, the cut- 
cff date for the 1986-1987 ABMS Compen- 
dium was May 1986, very close to the June 
1986 advertising cutoff date for the India- 
napolis 1986-1987 Yellow Pages. 


RESULTS 


Only 7% of the physicians listed 
under “Plastic Surgery" in the 1983 
Hartferd Yellow Pages lacked board 
certifieatien. This figure conflicts 
strongly with the 43% cited in the 
"Yellow Professionalism” article. (Of 
the 30 physicians listed under "Plastic 
Surgery," one became board certified 
one month after distribution of the 
phone bock. Because that physician 
passed his board certification exami- 
nation only one year after finishing 
his residency, he would not qualify as 
“not certified” by the definitions 
under “Methods” in the “Yellow Pro- 
fessionalism” article. Two physicians 
did qualify as “not certified" by those 
definitions, and 27 physicians were 
board certified.) 

Of the 49 physicians listed under 
“Plastic Surgery” in the Indianapolis 
1986-1987 Yellow Pages, only one was 
not beard certified. That figure repre- 
sents only 2% of the physicians listed. 
(Forty-four of the Indianapolis physi- 
clans were listed in the 1986-1987 
ABMS Compendium as being board 
certified. Cf the remaining five physi- 
cians, two were board certified con- 
currently with the time of distribu- 
tion of the Yellow Pages, and one had 
passed the oral examination and was 
awaiting the written examination. All 
three were very recently out of their 
residencies and would not have quali- 
fied as "not certified" under the defi- 
nitions in the “Yellow Professional- 
ism" article. One physician was board 
certified in 1975 but was not listed in 
the ABMS Compendium. His board 
certification status was confirmed 
with his certifying board. One physi- 
cian had been in practice for 12 years 
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and was not board certified.) Of all of 
the 1062 physicians listed in tae 1986- 
1987 Indianapolis Yellow Pages, a 
total of 312, or 29%, were nc board 
certified. That figure is significantly 
higher than the 2% non-board-certi- 
fied rate in the "Plastic Surge-y" list- 
ings. 

These figures of 7% and 2% com- 
pare very favorably with information 
from the American Medical Associa- 
tion (AMA) Survey and Data 
Resources Division as of the end of 
1985, when 54% of physiciams were 
not board certified. Furthermore, 
100% of the surgeons listec under 
“Plastic Surgery” in both the 1986- 
1987 Indianapolis and the 1983 Hart- 
ford Yellow Pages qualify as surgical 
specialists under the definitions of the 
American College of Surgeons* 


COMMENT 


The authors of the “Yellow ?rofes- 
sionalism" article! seem to have erred 
in their initial assumption about 
board certification, particulary with 
regard to “Plastic Surgery" lstings. 
Several ABMS boards examme for 
competence in various areas of plastic 
surgery. The American Board »f Oto- 
laryngology, for instance, now eevotes 
more than one fourth of its examina- 
tion to facial plastic surgery. The 
American Board of Otolaryngology 
has been permitted to include in an 
ABMS publication the following state- 
ment’: “Facial plastic and recoastruc- 
tive surgery are fundamental areas of 
expertise [of the otolaryngclogist- 
head and neck surgeon]" The oculo- 
plastic surgeon is another example of a 
board-certified surgeon whe may 
properly provide information about 
his or her practice in plastic surgery in 
Yellow Page directories. This concept 
is supported by the AMA* 


Hospital privileges should be individually 
determined on the basis of competence, 
experience, and education and not on the 
basis of "trade union" type jurisd»ctional 
boundaries with respect to medieal and 
surgical specialties. 

Physicians representing several speialties 
can and should be permitted to perform 
the same procedures if they meet tais [sic] 
criteria. 


The authors of the “Yellow Erofes- 
sionalism" article, however, consid- 
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ered certification by the American 
Board of Plastic Surgery as the only 
acceptable criterion for being listed in 
the directory under "Plastic Surgery." 
That assumption overlooks, for in- 
stance, the oculoplastic surgeons who 
may devote 100% of their practice to 
plastic surgery of the eye, but who are 
board certified by the American 
Board of Ophthalmology. It similarly 
overlooks the board-certified otolar- 
yngologist-head and neck surgeons 
who have focused their practice exclu- 
sively on facial plastic surgery. When 
the authors' assumption and the 
errors in methodology are corrected, 
markedly different results obtain. 


PROTECTION FROM COMPETITION 


The crux of the issue lies in Reade 
and Ratzan's! conclusion: “{A] differ- 
entiation between certified and uncer- 
tified physicians... would also pro- 
tect qualified specialists — profession- 
ally and possibly economically—from 
their uncertified competitors." How- 
ever, many of the surgeons to be 
thereby removed from public consid- 
eration, particularly under the head- 
ing of “Plastic Surgery," are not “un- 
certified." Indeed, the overwhelming 
majority are board certified by 
ABMS-recognized boards. As noted 
above, the identification of such phy- 
sicians as being uncertified reflects an 
error in methodology. 

We agree that board certification is 
an important criterion, but no board 
has a monopoly over a method of 
surgery. Moreover, the above state- 
ment is a lay definition of restraint of 
trade. Whatever the true motivation 
for the "Yellow Professionalism” arti- 
cle, the use of phrases such as “pro- 
tect...economically...from their 
competitors" raises the specter of 
unfair trade practices. Any group 
seeking to enforce the constraints on 
advertising recommended in the “Yel- 
low Professionalism" article would 
likely violate federal antitrust laws. 

We do agree with Reade and Ratzan 
in their last phrase, “Our professional 
credibility is at stake." Publie rela- 
tions are injured when physicians 
attempt to suppress the legitimate 
attempts by other physicians to 
inform the public about their qualifi- 
cations. 
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Reade and Ratzan also state that “a 
differentiation between certified and 
uncertified physicians would... offer 
protection to the public from some 
unqualified specialists.” This “differ- 
entiation” between board-certified 
physicians and the majority of Amer- 
ican physicians who are not board 
certified smacks of a restrictive medi- 
eval guild system. Differentiation 
may be another name for balkaniza- 
tion. The authors of the “Yellow Pro- 
fessionalism” article present no com- 
pelling case that, for instance, a fami- 
ly practitioner who has delivered 
babies every day for 40 years deserves 
any less consideration from potential 
patients than a “board-certified” 
gynecologist who is one month out of 
residency. 

The solution in the “Yellow Profes- 
sionalism” article raises several fur- 
ther problems. The US Supreme Court 
has held that it is illegal to restrict a 
professional’s Yellow Pages listings to 
a narrow list of “acceptable” special- 
ties? That decision reflects practical 
problems: what to do, for instance, 
about gynecologists who wish to iden- 
tify themselves as specialists in “fer- 
tility.” The “Yellow Professionalism” 
authors would apparently deny that 
listing, as there is no such board. Yet, 
should not potential patients have the 
benefit of such information? 


1. Reade JM, Ratzan RM: Yellow professional- 
ism: Advertising by physicians in the Yellow 
Pages. N Engl J Med 1987;316:1315-1319. 

2. Hartford Telephone Directory. Hartford, 
Conn, Southern New England Telephone, 1983. 

3. Directory of Medical Specialists, ed 21. Wil- 
mette, Ill, Marquis Who's Who Ine, 1983. 

4. Ameritech Pages Plus: Indianapolis Yellow 


This manuscript deals with an impor- 
tant and sensitive issue. Most otolaryngol- 
ogists-head and neck surgeons probably 
feel that the 1987 article in the New 
England Journal of Medicine! should be 
refuted in print, and many probably hold 
the opinion that it is a classic example of 
"yellow journalism.” Of course, it would be 
best if this manuscript were published in 


CONCLUSIONS 


It is hard to argue with the com- 
mendable desire of the “Yellow Pro- 
fessionalism" authors for truth in 
advertising. Due to understandable 
mistakes in methodology, however, 
Reade and Ratzan misconstrue the 
status of present listings and conse- 
quently propose solutions that may 
cause more, rather than less, consum- 
er confusion. 

A more accurate reanalysis of the 
same source data used in the “Yellow 
Professionalism” article demon- 
strated that only 7%, not 48%, of the 
surgeons listed under the specialty 
heading “Plastic Surgery" lacked 
board certification. 

A review of the current Indianapo- 
lis Yellow Pages demonstrated that, 
with approximately 46% of physicians 
board certified nationwide, 71% of all 
the physicians listed in those Yellow 
Pages are board certified, and 98% of 
the physicians listed under the spe- 
cialty heading of “Plastic Surgery” 
are board certified. 

The AMA and the ABMS recognize 
that different specialties overlap and 
that different specialists are equally 
trained to perform the same proce- 
dures. The AMA does not prohibit 
physician advertising using self-des- 
ignated practice specialties. Further- 
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Editorial Footnote 


the New England Journal of Medicine, but 
Denenberg and Smith have chosen this 
journal instead. 

It is not our editorial policy to initiate 
clashes between medical specialties, but 
Denenberg and Smith have new informa- 
tion of interest and importance to our 
readers, and we feel that it is appropriate 
for us to share this through our pages. The 
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more, physician marketing through 
self-designated practice specialties is 
of great help to the lay public, because 
many people do not know the full 
scope of every physician’s practice, 
and may not know which specialist to 
turn to for a given problem. 

It is the current written stand of 
the American College of Surgeons 
that both board-certified and board- 
eligible surgeons qualify as “surgical 
specialists.” This brings to 100% the 
number of physicians under the head- 
ing of “Plastic Surgery” in both of the 
Yellow Pages examined who are sur- 
gical specialists, and contradicts the 
assertions in the “Yellow Profession- 
alism” article that non-board-certi- 
fied physicians “tacitly mislead the 
public with their claims of specialty 
expertise.” 

The public is not being deceived by 
current practices of physician adver- 
tising in the Yellow Pages. No change 
or further regulation of Yellow Pages 
advertising is necessary. Action taken 
by any group to control legitimate, 
ethical directory listings is not in the 
publics best interests and may be 
illegal as well. 


The "Plastic Surgery" listings from the 1983 
Hartford Yellow Pages telephone directory were 
kindly supplied by Richard M. Ratzan, MD, of the 
Department of Medicine, University of Connecti- 
cut Health Center, Farmington. 
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ton, Ill, American Board of Medical Specialties, 
1987. 

8. Substitute Resolution 88, AMA House of 
Delegates, July 1979, Reaffirmed and Amended 
1981. Chicago, American Medical Association, 
1981. 
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manuscript was submitted as an original 

article, and it was successful in our peer 

review process. It also introduces a number 

of valid observations that are fundamental 

to the contemporary practice of surgery. 
BYRON J. BAILEY, MD 
Chief Editor 
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Leeches 


Objective Monitering of Altered Perfusion in Congested Flaps 


Richard E. Hayden, MD, CM, FRCS; John G. Phillips, MD; Patrick W. MeLear, MID 


* In plastic and reconstructive sur- 
gery, there has been new interest in the 
use of the medicinal leech (Hirudo medic- 
inalis) for the treatment of venous con- 
gestion. To the best of our knowledge, no 
study has been performed to objectively 
demonstrate the benefiis of leeching a 
congested fiap. Doppler laser perfusion 
monitoring (DLPM) was used te record 
blood flow changes in pig rump flaps 
compromised by venous occlusion. With 
the application of leeches to nine con- 
gested pig rump flaps. significant in- 
creases in blood flow were demonstrated 
both clinically and by BLPM. It is con- 
cluded from this study that DLPM can de- 
monstrate objective improvement in 
microcirculatony perfusicn with leeching. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1395-1399) 


or centuries, bleodletting has 

been used to trest a varlety of 
ailments. Hippocrates in 5 BC recom- 
mended venesection as a therapeutic 
and prephylaetic measure.' The thera- 
peutic use of the medicinal leech (Hi- 
rudo medicinalis) was first recorded 
by Themison Laodicea in 50 BC? In the 
early 19th century, there was renewed 
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interest in the use of leeches in medi- 
cine. In this period, the broussaisian 
theory of irritation therapy waspopu- 
lar.? Orthodox physicians folləwing 
this theory believed that a cure-could 
be effected by administering -reat- 
ments that caused symptoms eiffer- 
ent from the primary disease. Elood- 
letting was such a treatment, ard the 
use of leeches became very pooular. 
The practice was so widespread in 
France that a leech shortage arsse in 
1833 requiring the importation of 41 
million leeches.! 

More recently, leeches have been 
used in plastic and reconstructive sur- 
gery for the treatment of engorged 
digital, scalp, and auricular -eim- 
plants,** periorbital hematomas” and 
congested cutaneous and myoeuta- 
neous flaps.'^*^ In head and neck 
surgery, free microvascular flaps and 
pedicled flaps are often usec for 
reconstruction of defects secondery to 
trauma or resection of tumors. Aom- 
mon cause of flap failure is venous 
occlusion that leads to venous conges- 
tion, reduced arterial supply, and, 
ultimately, flap necrosis. It is pre- 
sumed that the application of medici- 
nal leeches temporarily reestablishes 
venous outflow, thereby allewing 
nutritive capillary perfusion o the 
flap. It is postulated that if this rutri- 
tive flow is maintained until perma- 


nent vascular outflow is established, 
then the flap will survive. 

A number of clinical cases have 
been reported in the medical litera- 
ture that describe the rescue of com- 
promised flaps with leeches.**' Our 
clinical experience includes the sal- 
vage of a free scapular flap compro- 
mised by venous insufficiency. To the 
best of our knowledge, no study has 
been performed to objectively demon- 
strate the benefits of leeching a flap 
compromised by venous congestion. 
Both Doppler laser perfusion moni- 
toring (DLPM) and clinical assess- 
ment were used in this study to evalu- 
ate changes in microcireulation before 
and after leech application in the 
venous insufficiency model using the 
pig rump island flap." 


MATERIALS AND METHODS 


Nine buttock island flaps based on the 
superficial circumflex iliac artery and 
venae comitantes (VCs) were developed in 
six mixed-breed pigs, weighing 25 to 30 kg. 
Each animal was preanesthetized with 
atropine sulfate (0.04 mg/kg intramuscu- 
larly) and ketamine (40 mg/kg intramus- 
cularly). The animals were intubated, and 
anesthesia was induced with 3% halothane 
and oxygen. Anesthesia was maintained 
with 1% halothane and oxygen. Peripheral 
venous access was established via ear veins 
and isotonic fluids infused at a keep-vein- 
open rate. A Silastic catheter (outside 
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diameter, 0.62 in, inside diameter, 0.125 in) 
was placed in either brachial artery. Systo- 
lic, diastolic, and mean arterial blood pres- 
sures as well as waveform were monitored 
using a pressure transducer (4-32F-0010, 
Bell and Howell, Skokie, Ill), a blood pres- 
sure monitor (HP78205A, Hewlett-Pack- 
ard, Palo Alto, Calif), and an oscilloscope 
(HP7803B, Hewlett-Packard). Heart rate 
and lead II electrocardiogram were moni- 
tored using a heart rate monitor 
(HP78203A, Hewlett-Packard) and an 
oscilloscope (HP7803B, Hewlett-Packard). 
Body temperature was monitored via a 
rectal temperature probe (YSI, Y51401 Yel- 
low Springs [Ohio] Instrument Co Inc) and 
a temperature module (HP78204B, Hew- 
lett-Packard). Body temperature was 
maintained by adjusting the heating pad. 
Room temperature was maintained at 
25°C. 

Following induction, the animal’s but- 
tocks were shaved and cleaned. A depilato- 
ry cream was applied for five minutes and 
then removed. Pilot experiments indicated 
that cutaneous microperfusion, as moni- 
tored by DLPM, was not altered by depila- 
tory cream application if one half hour was 
allowed to elapse after depilation. 

A 10 X 10-cm island buttock flap based 
solely on the superficial circumflex iliac 
artery and VC was raised, using careful 
sharp and blunt dissection. Hemostasis 
was maintained using monopolar and bipo- 
lar electrocautery. Microsurgical tech- 
niques were used to isolate the vascular 
pedicle and remove the adventitia. The 
accompanying nerve was severed. Lido- 
caine hydrochloride (2% ) was applied topi- 
cally to the pedicle, if spasm was present. 

A new type of Doppler laser perfusion 
monitor (model BPM 403 A, TSI Inc, St 
Paul), which uses advanced digital wave- 
form processing, was used to measure 
microcirculatory blood flow. The laser 
emits infrared light with a wavelength of 
760 to 800 nm. Spatial resolution of this 
type of Doppler laser perfusion monitor is 
approximately 1 mm. Blood flow is mea- 
sured based on the number of Doppler- 
shifted photons and the frequency shift of 
the photons. Recent modifications in this 
instrument enable quantification of blood 
flow in units of milliliters per minute per 
100 g of tissue. 

An implantable Doppler laser fiberoptic 
probe (P436, TSI) was placed immediately 
beneath the dermis on the distal portion of 
the flap and sutured firmly into place. 
Then Doppler laser fiberoptic surface 
probes (P-430, TSI) were applied to the flap 
using double-stick adhesives. A fiberoptic 
surface probe was also placed on nonvio- 
lated skin to serve as a control. All Doppler 
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laser probes were connected to the Doppler 
laser perfusion monitor, and microcircula- 
tory flow was measured. Adequate time, 
usually 15 to 30 minutes, was allowed for 
values to equilibrate after flap elevation. 
Clinical assessment as well as measure- 
ments of blood flow, body temperature, 
heart rate, systolic pressure, diastolic pres- 
sure, and mean arterial blood pressure 
were performed. 

Following stabilization of blood flow, the 
proximal portion of the flap immediately 
over the pedicle was elevated gently. 
Microvascular clamps (Acland 2 V, Accu- 
rate Surgical and Scientific Instrument 
Corp, Westbury, NY) were placed on each 
VC, and the flap was resutured in place. 
This produced total venous outflow 
obstruction for the flap. Clinical observa- 
tion and measurements of perfusion, body 
temperature, heart rate, systolic pressure, 
diastolic pressure, and mean arterial blood 
pressure were made every ten minutes. 

Once perfusion had plateaued for at 
least ten minutes (usually one hour after 
venous obstruction), ten fresh medicinal 
leeches (Leeches USA, Westbury, NY) 
were applied to the surface of the flap. 
Clinical observation and measurements of 
blood flow, temperature, heart rate, systo- 
lic pressure, diastolic pressure, and mean 
arterial blood pressure were made every 
five minutes for the first 30 minutes and 
every ten minutes thereafter. Leeches were 
allowed to fill to satiety, at which time 
they fell off and were placed back in their 
temperature-controlled tanks. Following 
leech detachment, the triradiate bite 
wounds were gently dabbled with absor- 
bent surgical strips to keep the probes as 
dry as possible. Clinical assessment and 
perfusion values were recorded. 

Bleeding sites were electrocauterized 
with bipolar forceps after detachment of 
all leeches. Once again, clinical assessment 
and microcirculatory perfusion values 
were recorded. 

At the conclusion of the experiment, 
venous circulation was restored by remov- 
al of the microvascular clamps. Lidocaine 
hydrochloride (2%) was topically applied 
to the pedicle to prevent spasm. Clinical 
findings and perfusion values were record- 
ed for ten minutes. 


RESULTS 


Within two minutes after occlusion 
of the VCs, flaps became cyanotic (Fig 
1, top and center left). At 20 to 30 
minutes after occlusion, flaps dis- 
played a mottled, dusky appearance. 
With the application of leeches, 
blanching occurred around the areas 
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of attachment as the leeches began to 
suck and exhibit a peristaltic behavior 
(Fig 1, bottom left). As the leeches 
detached and the sites continued to 
bleed, the flaps became less cyanotic 
(Fig 1, top right). After bleeding sites 
were electrocauterized, flaps again 
became dusky (Fig 1, center right). 

The percent change in perfusion 
(relative to baseline preocclusion val- 
ue) following venous occlusion was 
calculated for experimental (n = 24) 
and control probes (n = 8). Three 
experimental surface probes were 
excluded from the analysis because 
flow readings did not rise after 
release of venous occlusion. In one 
experiment, accurate DLPM control 
probe readings over nonviolated skin 
were unobtainable secondary to con- 
trol probe malfunction. This accounts 
for the discrepancy between number 
of experiments (n = 9) and number of 
control probes. The average percent 
change in blood flow following venous 
occlusion for surface and implantable 
probes as measured by DLPM was 
72.7% (SE, +4.0). The average per- 
cent change in blood flow for control 
probes with occlusion was 13.4% (SE, 
+9.2). This difference is statistically 
significant as analyzed by the one- 
tailed Student t test (P < .001). 

The maximum percent change in 
perfusion (relative to the postocclu- 
sion value immediately preceding 
leech placement) within a one-hour 
period following leech application was 
calculated for each experimental and 
control probe. With the application of 
leeches, the average maximum per- 
cent change in blood flow for all sur- 
face probes was 142.2% (SE, +24.4) 
and for all implantable probes, 
490.8% (SE, +143.7). The average 
maximum percent change in blood 
flow for control probes with leeching 
was 5.8% (SE, +10.8). The maximum 
percent change in blood flow for both 
the surface and implantable experi- 
mental probes, when compared with 
the maximum blood flow percent 
change for control probes, was found 
to be statistically significant by the 
one-tailed Student t test (P < .001). 
The average maximum percent 
change in mean arterial blood pres- 
sure at the time of maximum change 
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Fig 1.— Top left, Pig rump island flap after elevation with surface 
and implantable Doppler laser perfusion monitoring probes in 
place. Center left, Congested flap after occlusion of venae 
comitantes. Bottom left, Leeches applied to congested flap. Top 
right, After detachment of leeches, improved perfusion is dem- 
onstrated. Center right, Bleeding sites electrocauterized. 
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Fig 2.—Improved flap perfusion with leeching as measured by Doppler laser perfusion monitoring. 
MABP indicates mean arterial blood pressure; HR, heart rate; BPM, beats per minute; and Temp, 


temperature. 





Fig 3.—Proximity of leech attachment of implantable and surface probes. A indicates surface 
probe; B, implantable probe; V, venae comitantes; and A, artery. 


in blood flow was —2.36 mm Hg (SE, 
+1.17). The average maximum per- 
cent change in temperature was 
—0.03°C (SE, +0.11), and the average 
maximum percent change in heart 
rate was —2.1 beats per minute (SE, 
2.0). The minor variations in mean 
arterial blood pressure, body temper- 


ature, and heart rate appeared to have 
no significant effect on flap perfu- 
sion. 

Figure 2 graphically displays the 
percent change in flap blood flow that 
occurred with the application of 
leeches in one representative experi- 
ment. Two surface probes and one 


1398 Arch Otolaryngol Head Neck Surg—Vol 114, Dec 1988 


implantable probe were used to moni- 
tor blood flow changes in the island 
flap. A single control probe monitored 
blood flow in nearby normal skin. All 
flap probes demonstrated a signifi- 
cant increase in perfusion. As dis- 
played, the implantable probe demon- 
strated the greatest increase in blood 
flow. This was a general trend that 
can be explained by the fact that 
leeches were able to attach directly 
over the area monitored by the im- 
plantable probe, whereas leeches were 
unable to attach as closely to the 
surface probes (Fig 3). Some surface 
probes registered smaller increases in 
blood flow than did others, which was 
consistent with the variation in the 
proximity of leeches to the area mea- 
sured by DLPM. Leeches were able to 
attach only to within 1.5 cm of the 
1-mm field of spacial resolution sec- 
ondary to the diameter of the surface 
probe base and double-stick adhesive 
(Fig 3). It is conceivable that clinical 
improvement may occur after leech- 
ing, but that surface probes remote 
from the actual area of leeching may 
not accurately record this improve- 
ment. In one instance, there was no 
significant increase in perfusion as 
recorded by DLPM despite clinical 
improvement of the flap. The average 
percent change in blood flow for all 
experimental probes in our study, 
however, displayed a significant 
increase as compared with control 
probes. 


COMMENT 


The medicinal leech (H medicinalis) 
has proved useful in plastic and recon- 
structive surgery for treatment of 
venous congestion. Leeches, using 
their three jaws, bite through the skin 
of mammals and inject saliva into the 
wound. Leech saliva contains a num- 
ber of chemicals with anticoagulant 
properties. Hirudin, a 65-amino-acid 
peptide, is a very powerful antithrom- 
bokinase. Other compounds in leech 
saliva include a hyaluronidase, a col- 
lagenase, fibrinases, and aspartases. 
Presumably as a result of the inocula- 
tion of these chemicals, leech bites 
may bleed up to 24 hours after detach- 
ment of the leech.’? As much as 20 to 
50 mL of blood may be lost from each 
bite This bleeding functions as a 
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source ef outflow, allowing perfusion 
of the congested flap. It is postulated 
that mainsenanee of outflow by 
repeated leech application allows suf- 
ficient nutrient blood flow to sustain 
cempromised tissue until neovascu- 
larization occurs. 

Leeches ave relatively easy to main- 
tain. They are kept in a salt solution 
devoid of chlorine  (Hirudosalt, 
Leeches USA, Westbury, NY) at tem- 
peratures between 10°C and 20°C. The 
shelf life of eeehes maintained under 
these conditions is 18 months. Colo- 
nies can be maintained by the hospital 
pharmacy. 

Since 2 significant amount of blood 
loss occurs^w: th leeching, transfusions 
may be required in the clinical set- 
ting. Anether drawback of the use of 
leeches i& the risk of wound infection. 
Aeromonas 19drophila is present in 
the gut of A medicinalis and aids in 
the digestion ef the blood meal. Whit- 
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lock et al? consistently cultured A 
hydrophila from leeches and proposed 
that it may be a significant source of 
infection.” Dikson et al'* reported one 
case of a wound infection with this 
organism in a rectus abdominis flap 
treated with leeches. Mercer et al^ 
reported A hydrophila wound infec- 
tions in six (20%) of 30 patients on 
whom leeches had been used. These 
infections responded to antibiotic 
treatment (administration of ampicil- 
lin or clavulanic acid or use of cepha- 
losporins), except for one infection 
that resolved spontaneously." Other 
authors have reported few problems 
with wound infections as a result of 
leech therapy. Although infection 
with A hydrophila is a possibility with 
the use of medicinal leeches, this 
seems to be an uncommon complica- 
tion. 

The clinical effectiveness of the 
medicinal leech has been reported in 


References 


360. 

7. Bunker TD: The contemporary use of the 
medicinal leech. Injury 1981;12:430-432. 

8. Derganc M, Zdravic F: Venous congestion of 
flaps treated by application of leeches. Br J Plast 
Surg 1960;13:187-192. 

9. Ohtsuka H, Nara Y, Miki Y, et al: Successful 
transposition of a large scalp island flap based on 
the superficial temporal artery with no obvious 
venous drainage. Br J Plast Surg 1982;35:300- 
301. 

10. Lim C: Successful transfer of ‘free’ micro- 
vascular superficial temporal artery flap with no 
obvious venous drainage and use of leeches for 
reducing venous congestion. Microsurgery 1986; 
7:87-88. 

11. Kerrigan CL, Zelt RG, Thomson JG, et al: 


Leeches in Plastic Surgery —Hayden et al 


moon» We 
P 1 


the medical literature. In this study, 
pulsed DLPM was used to quantitate 
changes in blood flow that occurred 
with the application of leeches to a 
congested pig rump flap. Significant 
decreases in perfusion were demon- 
strated after total venous outflow 
occlusion. Significant increases in 
perfusion were seen with the applica- 
tion of leeches, and this increase in 
blood flow persisted until bleeding 
diminished from the leech bite 
wounds. The objective improvement 
in perfusion after application of 
medicinal leeches as measured by 
DLPM correlated well with clinical 
observations of the flap. To our 
knowledge, this represents the first 
report of objective quantification of 
blood flow changes in venous con- 
gested tissue leeched by H medici 

lis. | 
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Improved Survival of Acute Skin Flaps With 
Amino Acids as Free Radical Scavengers 


Randal C. Paniello, MD; Richard E. Hayden, MD; Steven L. Bello, MD 


e Oxygen-derived free radicals have 
been shown to be important mediators in 
ischemia-reperfusion injury to skin flaps. 
Agents that reduce the level of these free 
radicals have been used to improve flap 
survival in model systems. An in vitro 
study of the interactions between amino 
acids and hydroxyl radicals by electron 
spin resonance spectroscopy suggests 
an intrinsic radical scavenging activity of 
certain amino acids. The ability of these 
amino acids to improve acute axial-ran- 
dom skin flap survival was examined in a 
rat model. Cysteine, methionine, proline, 
hydroxyproline, histidine, and phenylala- 
nine, given intravenously, significantly 
improved flap survival over saline con- 
trols; alanine gave an intermediate result, 
while aspartic acid showed no improve- 
ment. The in vitro data were generally a 
good predictor of free radical scavenging 
ability as manifested by improved flap 
survival in vivo. Biochemical mechanisms 
and clinical applications are described. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1400-1403) 
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Flap elevation often results in a sig- 
nificant period of transient flap ische- 
mia that in turn may lead to necrosis 
of the affected portion. Recently there 
has been considerable attention paid 
to oxygen-derived free radicals and 
their role in ischemic tissue injury. 
Several studies suggest these radicals 
are formed at the time of oxygen 
reperfusion by reacting with ischemic 
metabolites.'? Free radical scavengers 
have improved survival in experimen- 
tal ischemic heart,’ kidney," brain,’ 
gut, lung," liver,7? spinal cord,” 
and skin flaps'^?' these data support 
the free radical injury hypothesis. 
We have used an axial-random skin 
flap described in the rat by Finseth 
and Cutting? to examine the effects of 
free radical reduction on survival 
using several different agents.” This 
flap has a reliable segment, called the 
"transition zone," which undergoes a 
period of ischemia followed by gradu- 
al reperfusion.” Changes in survival 
in the transition zone may be effected 
by pharmacologic manipulation. 
Nagy and Floyd?* studied the abil- 
ity of amino acids (AAs) to act as free 
radical (hydroxyl) scavengers in an in 
vitro system using electron spin reso- 
nance spectroscopy (ESR). Their data 
are summarized in Table 1. In the 
control solution, 5,5-dimethyl-1-pyr- 
roline-N-oxide, a  nitroxide "spin 
trap," reacts with released hydroxyl 
radicals as they are formed, creating 
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5,5-dimethyl-1-pyrroline-N-oxide-hy- 
droxyl radical (the “spin adduct") 
with a characteristic, quantitative 
ESR spectrum (Fig 1, top). When an 
AA is added to the solution, it com- 
petes with the spin trap for forming 
radicals, with a resultant decrease in 
spin adduct formation (Fig 1, bottom). 
Nearly all the AAs (including ten not 
listed in Table 1) demonstrate some 
degree of scavenging ability by this 
method. 

These in vitro data were used to 
select AAs likely to have free radical 
scavenging ability in vivo. Additional 
AAs were tested that were not ex- 
pected to improve flap survival to 
assess the predictive value of the in 
vitro data. The use of AAs as free 
radical scavengers is attractive from a 
clinical standpoint because they are 
inexpensive, endogenous, water solu- 
ble (and thus easily administered) 
agents with few if any side effects at 
low doses. Pisarenko et al% and others 
have demonstrated a potential benefit 
of using AAs in ischemic myocardium. 
We sought a similar effect in our 
ischemic skin flap model. 


MATERIALS AND METHODS 


One hundred ten male Sprague-Dawley 
rats weighing 270 to 350 g, raised in our 
own colony, maintained on rat chow (Puri- 
na) with free access to water, were used. 
Anesthesia was obtained with a single 
intraperitoneal injection of 50 mg/kg of 
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Table *.—HrdroxyRadical Scavenging 
Abilities of Selected Amino Acids as 
Percentage 5f DMPO-OH Adduct Peak 


Table 2.—Mean Survival of Acute Axial- Random Skin Flaps Seven Days 
Postoperatively After Treatment With Amino Acids 





Dose Survival 
————————————— ————— 
Amino Acie Percent mmol/kg Mean 
Cysteine ; Experimental £ 
Tryptopnant Cysteine 1.0 121.2 12 8824 0461 
Phenyle aninet Phenylalanine 1.0 165.2 12 .8751* 0579 
Histidine T Histidine 1.0 155.2 10 .9052 0256 
Proline- Proli 1.0 115.1 10 8593* 1 
Hydroxproline t nih ! 9 : .088 
Leucine Hydroxyproline 1.0 131.0 13 8498 .0527 
Methior-net Methionine 1.0 149.2 16 .8655 0272 
N-acety-lysin«- Aspartic acid 1.0 133.1 12 69971 0835 
Polylysime Alanine 1.0 89.1 10 78014 .0799 


Isoleucime 
Tyrosin- 
Aspartie acid- 
Alanine 


* DMPO-OH indicates 5,5-dimethyl-1-pyrroline-N- 
oxide-hydrexy! radical; lawer values, greater scav- 


enging abili. (see text). 
tinciudec in this study. 
tUnable ditest due to tow sciubility.23.24 





Control 
Saline, 1.0 mL iae - 15 .7091 .0696 


"P« .0005; tP » .25; and £P « .05; indicate statistical significance using Student's f test. 


tion volumes were less than 1.0 mL and 
averaged 50 mg/mL. The L-isomer of each 
AA was obtained from Sigma Chemical Co 
(St Louis) and used without further purifi- 
cation. Amino acids tested were proline, 


had normal color and texture with 
regrowth of some hair. The error in 
tracing the templates onto the plastic 
sheets was estimated at less than 
5%. 


Spin Trapping hydroxyproline, histidine, cysteine (CYS), P 
phenylalanine, alanine (ALA), aspartic An additional 32 rats were excluded 
OH* "— —- Free Radical Forming System acid, and methionine (MET). Tryptophan from the study (five control, 21 exper- 
pale (TRP) could not be tested due to low solu- imental). Nineteen were excluded 
DMPe (Sain Trap) bility in aqueous solution (maximum, 2.5 (three control, 16 experimental) 
mg/mL). After surgery and intravenous because either (1) the nonligated pedi- 
bipi. cer 7 injection, the rats were kept in individual cle was injured during surgery, result- 
dan cages and observed daily. ing in death of the entire transition 
Characteristic 1 Seven days postoperatively the rats were Zone and often much of the ipsilateral 
Spectrum (ESR) killed by an overdose of ether inhalant and side of the flap as well; or (2) a seroma 
In Vitro "teactien tna Sapa were nusMenred Tota] alba and developed under the flap; or (3) the rat 
surviving area of the flap were measured TMp- s ; 
OH* by eutting thin plastic sheet templates and autocannibalized his flap despite hav- $ 
TEN Al. weighing them on a Mettler balance. Per- ing had his teeth filed. Thirteen rats : 
Free Radicals cent survival was calculated as the ratio of. | (two control, 11 experimental) were ? 
= the template weights. excluded because the animal died | 
before the seventh postoperative day, 
AA-OH* Quantitative Decrease RESULTS either from anesthesia* or presumed i 
DMPO-OF* inDMPO-OH* 


Spectrum Peak Heights 


Fig 1.—Free radical reactiors.Top, Spin trap- 
ping. Bottom. In vitro reaction with competitive 
uptake by assayed amino acid. AA indicates 
amino acic DMPO, 5,5-dimethyl- 1-pyrroline- 
N-oxide; GH®, nydroxyl radical; and ESR, 
electron sen resonance Spectroscopy. 


pentobarbrtal. an 8 X 8-emeabdominal wall 
skin flap was elevated, the left inferior 
epigastric neunovascular pedicle ligated, 
and the fap satured back in place. The 
upper incisors were filed to prevent auto- 
cannibalization- 

One hoar aster flip elevation, saline 
control or AA test solution was injected 
intravenousiy -ia the left femoral vein. 
The AA cose was 1.0 mmol/kg; solution 
concentrations were adjusted so that injec- 


The mean survival for each study 
group and for controls is given in 
Table 2. Using Student’s ¢ test, the 
survival data are statistically signifi- 
cantly different from saline controls 
for the first six AAs (CYS, phenylala- 
nine, histidine, proline, hydroxypro- 
line, MET) at P < .0005. Alanine pro- 
vided some improvement in survival, 
but less than the others (P « .05), 
while aspartic acid was of no benefit. 
With the exception of alanine, these 
results are consistent with the in vitro 
data predictions (see “Comment” sec- 
tion). 

The distinction between surviving 
and nonviable flap tissue was easily 
made, with a well-demarcated, easily 
traceable border. Necrotic skin was 
dark and indurated; surviving skin 
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infection. The remaining 110 rats are 
distributed as in Table 2 


COMMENT 


Much evidence has been collected in 
recent experiments to suggest that 
free radicals are formed during reper- 
fusion of ischemic tissues with oxy- 
gen, and that these radicals are 
responsible at least in part for tissue 
injury. The source of these radicals 
has not been identified. Some hypoth- 


esize an extracellular source, sueh as. 
the neutrophil, which has been founda ~ 


to accumulate in ischemic tissue. ^?* A 
number of intracellular sources have 
been proposed. Several authors feel 
that the most significant of these is 
the xanthine-hypoxanthine-uric acid 


pathway mediated by xanthine oxi- © - 
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Fig 2.—Recycling reactions. Unpaired elec- 
trons can be transferred from scavenger to 
nonscavenger via electron transfer reactions, 
freeing scavenger to react with additional 
radicals. OH? indicates hydroxyl radical; AA,, 
scavenger amino acid; H,O, water; and AA,,, 
nonscavenger amino acid. 


dase.^ This enzyme releases one 
superoxide radical during each active 
cycle. A number of studies have shown 
improved survival of ischemic tissues 
using agents, such as superoxide dis- 
mutase and allopurinol, which inter- 
fere with this pathway and decrease 
superoxide radical  levels.5791912192» 
Others have proposed that accumula- 
tion of the hydroxyl radical, a much 
more reactive free radical, is signifi- 
cant,^? and agents that reduce 
hydroxyl radical have also been effec- 
tive in improving ischemic tis- 
sue, !0:1114,17 

Another intracellular source of oxy- 
gen-free radicals is likely to be the 
mitochondrion,?? where reactions 
involve changes in the redox state of 
the cell during ischemia.” Rau et al” 
and others have described reactions in 
which AAs can act as substrates for 
nicotinamide ordenine dinucleotide 
oxidation. Some AAs can interact 
directly with the tricarboxylic acid (or 
Kreb’s) cycle via the transamination 
reactions. 5?» By scavenging the free 
radicals, exogenously administered 
AAs may preserve redox potential 
that would otherwise be used for cel- 
lular defense, thus indirectly protect- 
ing the cell. 

The in vitro studies by Nagy and 
Floyd^*^ offer evidence that the AAs 
have an intrinsic free radical scaveng- 
ing ability; those tested represent the 
ones with the greatest scavenging 
activity when measured against 5,5- 
dimethyl-1-pyrroline-N-oxide in spin- 
trapping experiments. This mecha- 
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nism alone, a direct chemical interac- 
tion, may be adequate to explain the 
data, but there are other reactions 
that probably play a role as well. 
Adams et al^ and others??* have 
shown that AAs have the ability to 
interact with a large number of other 
free radicals. Electron-transfer reac- 
tions enable a radical AA to transfer 
its unpaired electron to other AAs in 
free solution (especially tyrosine), 
recycling the scavenger AAs for addi- 
tional reactions (Fig 2). This property 
also allows for recycling of scavengers 
by intracellular antioxidants by a 
mechanism similar to that previously 
described for vitamins.?" Thus it 
appears that in ischemic tissues, AAs 
may act as carriers of unpaired elec- 
trons (ie, free radicals) among other 
natural quenching mechanisms. 

Some nonscavenging reactions of 
specific AAs are probably also taking 
place. Extracellular CYS and MET 
cause an increase in glutathione syn- 
thesis, a tripeptide with a variety of 
membranoprotective functions.” 
Conversely, the improved survival 
seen by exogenous glutathione admin- 
istration in that study may have been 
due to scavenging by CYS and MET 
rather than by the intact tripeptide, 
as hydrolysis and resynthesis are 
required for glutathione to become 
intracellular.” 

The result with ALA, although less 
significant than the other AAs tested, 
was unexpected based on the ESR 
study. Nonscavenging pathways may 
be responsible for the result seen. 
Alanine has been implicated as one 
AA that feeds into the tricarboxylic 
acid cycle, as described above. In addi- 
tion, it has been shown that ALA can 
induce a rapid cellular release of calci- 
um and potassium.” We have previ- 
ously found that calcium channel 
blockers can be used to improve ische- 
mic skin flap survival.'* These path- 
ways may account for the small 
improvement seen with exogenous 
ALA. 

In general, the hydroxyl radical 
scavenging ability of an AA in vitro 
was a good predictor of its ability to 
rescue ischemic skin flaps in vivo. 
Aspartic acid, with a high activity in 
the tricarboxylic acid cycle but low 
scavenging ability by ESR study, did 
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not help the flaps, as expected. The six 
AAs with good hydroxyl radical scav- 
enging ability in vitro did offer pro- 
tection from free radicals to ischemic 
flaps. While this may imply added 
importance of the hydroxy] radical in 
this schema, it is likely that the AAs 
also are good scavengers of other oxy- 
gen-derived free radicals such as 
superoxide. This study provides fur- 
ther support for the use of free radical 
scavengers in ischemic tissues for sur- 
gical applications. If a clinical trial is 
to be undertaken, the use of AAs 
should be considered, as they are inex- 
pensive, relatively benign, and effec- 
tive in this model. 


This research was supported in part by the 
National Institutes of Health grant No. 1 T32 
NS07278-01. 
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The Anterior Cricoid Split 


Clinical Experience With Extended Indications 


Amelia F. Drake, MD; John W. Babyak, MD; John K. Niparko, MD; Charles F. Koopmann, MD 


€ A recommended approach to post- 
extubation infant subglottic stenosis sec- 
ondary to subglottic edema employs the 
recently described anterior cricoid split 
(ACS) procedure. This technique provides 
an expanded subglottic airway with mini- 
mal paratracheal dissection and does not 
require concomitant tracheotomy. We 
applied this procedure in managing extu- 
bation difficulty in pediatric as well as 
neonatal patients. Five of ten patients in 
our series did not fulfill the traditional 
criteria for ACS. Relief of stridor and 
avoidance of tracheotomy were accom- 
plished in nine of ten patients. One 
patient in whom mechanical ventilation 
was reinstituted developed an interesting 
complication. In properly selected infants 
with subglottic airway compromise, the 
ACS appears to be an effective adjunct in 
facilitating extubation. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1404-1406) 


dvances in critical care and 
improvement in the design of 
endotracheal tubes have permitted 
greater survival of infants who have 
undergone long-term  endotracheal 
intubation. As a result of this 
increased survival, the problem of 
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extubation failure secondary to sub- 
glottic stenosis (SGS) has become 
increasingly common. Splitting the 
cricoid arch anteriorly is an approach 
to this problem first recommended by 
Cotton and Seid! in 1980. Frankel et 
al? reported excellent results using 
this method in infants with acquired 
SGS. Review of the literature reveals 
a high percentage of children who 
were successfully extubated and in 
whom tracheostomy was avoided.*'® 
The following is a report of our expe- 
rience with the complications and the 
success of this procedure. 


PATIENTS, MATERIALS, AND 
METHODS 


Patients were selected for the procedure 
if bronchoscopy confirmed SGS secondary 
to scar or edema. Subglottic stenosis is 
considered to exist if a 3-mm bronchoscope 
cannot be passed through the subglottis of 
a newborn baby.'' The ages of the patients, 
indication for intubation, and broncho- 
scopic findings are outlined in the Table. 

The surgical procedure—the anterior 
cricoid split (ACS)—followed that de- 
scribed by Cotton and Seid.' A horizontal 
skin incision exposed the cricoid cartilage 
and upper two tracheal rings. A vertical 
incision was made through these cartilages 
and the underlying mucosa (Fig 1). The 
skin was approximated loosely over a rub- 
ber-band drain. An endotracheal tube was 
chosen, appropriate for the age of the 
patient, and left in place from five days to 
two weeks. 

In most cases, a post-ACS procedure 
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bronchoscopy was carried out after pre- 
treatment with dexamethasone (Deca- 
dron) (0.25 to 0.4 mg/kg) at the time of 
extubation. This was done in the operating 
room to assess the subglottic airway and 
the status of the ACS site. This was 
believed to be indicated because in most 
cases the patient was intubated for one 
week and not the full recommended period 
of 14 to 21 days. Postprocedure bronchosco- 
py demonstrated a well-healed subglottic 
area with an improved subglottic airway in 
all patients in whom it was accomplished. 
Because of the edema that occurs after 
removal of the endotracheal tube, care was 
taken to observe the subglottic airway for 
at least 15 to 20 minutes, since swelling 
may take several minutes to manifest.’ One 
case of self-extubation on the fifth postop- 
erative day resulted in no subsequent air- 
way compromise. Postprocedure bronchos- 
copy was not performed in this patient. 


RESULTS 


Of the ten patients who underwent 
the ACS procedure, nine were extu- 
bated within two weeks of surgery. 
Patient follow-up ranged from three 
months to three years. Two patients 
deserve particular comment. In both, 
reinstitution of ventilatory support 
with positive-pressure ventilation af- 
ter the ACS procedure was necessi- 
tated by chronic lung disease. In one 
instance, this resulted in a persistent 
fistula at the site of the ACS proce- 
dure that required subsequent clo- 
sure. In the other patient, an aerocele 
presenting as a neck mass required 
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wk Gestaticn/Age 
at ACS,* mo 


3/42/ % 


Indication 
for Intubation 


persistent fetal 

circulation 
Bronchopulmonary 

dysplasia 


Ligation of patent 
ductus arteriosust 


Subglottic stenosist 
Extreme prematurity 


2730/3 


3/29/ *9 


4/28/ 3 
5/26/42 


6/34/23 
7/40! B 


ren croup 


8/40/€ Group 


9/3838/4 Croup 


10/40/38 Near-drowning 


episode 
* ACS indicates anterior csicoid split. 


tThese patient. were intubated at birth for prematurity and developed acquired subglottic stenosis (SGS) 


after extubation. 





Meconium aspiration, 


Bronchoscopic Findings 


Pre-ACS 


Subglottic edema, 
exposed cartilage 


Post-ACS 
Not performed 


Subglottic edema, 
stenosis 


Near-complete SGS 


Not performed 


Minimal edema 


— SGS Improved 


Improved, slit 
opening 


Improved 
Improved airway 


Subglottic edema 

Severe edema and 
stenosis 

Severe edema and 
stenosis 

Severe edema and 
stenosis 

Fibrinoid exudate, 
SGS 


Improved airway, 
well-healed site 


improved airway, 
well-healed site 


Not performed 





Fig 1.—Exposec trachea with endotracheal tube in place. Incision is made through cricoid and 
upper two tracheal cartilages as depicted. 


excision. This was performed without 
incident or away compromise (Fig 
2): 

A commen: on the selection of 
patients for the ACS procedure is in 
order. Cetton and Sed’ recommend 
the ACS operacion for premature neo- 
nates who hav» subgloctic edema pre- 
venting extubation ard in whom a 
tracheostomy would be the alterna- 
tive proeedur». Only five of ten 
patients in this series lled these cri- 
teria. The other five patients were 


full-term infants who presented with 
other causes for their subglottic ede- 
ma and stenosis (Table). In one case 
this was a near-drowning episode in a 
3-year-old child who required intuba- 
tion. In four other children, croup or 
laryngotracheobronchitis was the di- 
agnosis precipitating hospital admis- 
sion and subsequent intubation. These 
patients varied in age from 4% to 21 
months of age and were all full-term 
healthy babies. A pre-ACS procedure 
bronchoscopy revealed marked sub- 


Arch Otolaryngo Head Neck Surg— Vol 114, Dec 1988 





Fig 2.—Aerocele presenting in neck. 


glottic edema and inflammation. In 
these patients as well, the alternative 
would have been a tracheotomy. 


COMMENT 


Varying degrees of SGS are a well- 
recognized yet rather unusual compli- 
cation of infant endotracheal intuba- 
tion. The pathophysiologic sequence 
of development of acquired SGS, 
starting with mucosal edema and 
hemorrhage and progressing to fibro- 
sis and cicatricial scar formation, has 
been well outlined." 

Various therapeutic approaches 
have been recommended, depending 
on the type of stenosis. In cases of 
SGS produced by thick, fibrous scar, 
tracheostomy followed by endoscopic 
resection or open surgical reconstruc- 
tion appears most effective in restor- 
ing patency. After intubation, sub- 
glottic narrowing without cicatricial 
scar formation preserts a special 
problem. Generally associated with a 
good prognosis, ideally this form of 
SGS can be treated without resorting 
to tracheotomy. The importance of 
achieving this goal is emphasized by 
the high complication rate associated 
with tracheotomy in infants. Morbidi- 
ty and mortality are variably reported 
with a stated morbidity rate of 24% 
by Fearon and Cotton? and of 5.9% by 
Holinger et al.'° 

The ACS is a procedure introduced 
by Cotton and Seid! for expanding the 
subglottic airway for patients in 
whom submucosal edema prevents 
extubation. Review of the cases 
reported in the literature demon- 
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strates that 72% of the children have 
been successfully extubated by utiliz- 
ing the ACS.'* 

Frankel et al? reported successful 
endotracheal extubation without tra- 
cheotomy in eight of eight premature 
neonates and in two of two term 
infants with acquired SGS. Reports 
from other institutions have con- 
firmed the initial optimism regarding 
this procedure; these children are suc- 
cessfully extubated in 85% of the 
reported cases.'* 

Several mechanisms may be re- 
sponsible for the success of the ACS. 
Mucosal inflammation is reduced by 
interrupting the cricoid cartilage and 
decreasing the pressure exerted by 
the endotracheal tube on the cricoid 
mucosa. The incision may allow sub- 
mucosal cysts to drain. The incised 
cricoid cartilage opens, increasing the 
intralumenal area. 

A previous study of the ACS proce- 


dure in dogs suggested that the split 


cricoid maintains a U-shaped configu- 
ration.” The role of the cricothyroid 
muscle in achieving this configuration 
was postulated. Histologic examina- 
tion confirmed that fibrous tissue 
bridges the normal epithelial lining of 
the lumenal surface in this animal 
model. Clinical correlation of this pro- 
cess was observed in the patients pre- 
sented. 

An interesting subset of the 
patients were those full-term babies 
presenting with croup and stridor in 


whom intubation was necessary. In 
patients presenting with recurrent 
croup, an anatomic lesion such as con- 
genital SGS must be suspected. “Re- 
current croup” is a nonspecific term 
and may manifest as recurrent symp- 
toms of cough and stridor with respi- 
ratory compromise that is treated at 
home or as two or more episodes of 
laryngotracheobronchitis treated in 
the hospital. Since bronchoscopy is 
performed when the patient fails to 
extubate, the contribution of congeni- 
tal narrowing of the subglottis is dif- 
ficult to assess due to overlying ede- 
ma. It is estimated to occur in these 
cases of full-term babies with laryn- 
gotracheobronchitis that is recurrent 
or so severe as to prevent extubation. 
The risk of incising cartilage in the 
face of acute infection is emphasized 
by Cotton.” 


CONCLUSION 


Our results substantiate the opti- 
mism that has greeted the ACS proce- 
dure. Complications have been few. 
The premature infant as well as the 
mature infant who fails to extubate 
because of subglottic inflammation 
and narrowing are benefited from 
expanding the subglottic airway in 
this manner. The reinstitution of pos- 
itive-pressure ventilation following 
this procedure may be complicated by 
dissection of air along the surgical 
tract. 
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Manzgement of Facial Spasm With Clostridium 


"V". PE P EIT 


botulinum Toxin, Type A (Oculinum) 


Albert W. Biglan, MD; Mark May, MD; Richard A. Bowers, MD 


@ One huned five patients received 
391 graded injections of Clostridium bot- 
ulinum type A toxin (Oculinum) to treat 
uncontrollable facial muscle spasm. 
Patients had essentia blepharospasm 
(n = 61), hemacial spasm (n = 24), or 
aberrant reger@ration o? the seventh cra- 
nial nerve (n — 20). Muscle spasms were 
reduced withimtwo days of the first injec- 
tion of toxin arx, in most cases, the drug 
effect lasted three to feur months. Con- 
trol of facia! mescle spasm was achieved 
in all patients. Complications related to 
treatment included trans: ent blepharopto- 
sis (n = 3j, dimopia (n = 2), and altered 
facial expressien (n = 11). Systemic side 
effects were mot observed. Select che- 
modenervation of facial muscles with 
graded iniectioas of botulinum toxin is a 
useful adjunct ®© contro! blepharospasm, 
hemifaciai spasm, and facial spasm due to 


aberrant regeseration of the facial 
nerve. 

(Arch Otolawngol Head Neck Surg 
1988; 114°1407-1412) 


raditional methods for treating 

essential blepharespasm and oth- 
er forms of involuntary facial muscle 
spasm have included sedation, and 
surgical decompression, or extirpa- 
tion of the nerve, or removal of the 
affected musee.* Transient control 
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may be achieved with injections of a 
local anesthetic. Although these 
treatments provide some degree of 
success, they have had unacceptable 
rates of reoccurrence of spasm. Addi- 
tionally, the morbidity and risks of 
the surgical procedures have made 
them unacceptable to some patients.’ 

Since 1982, preliminary reports 
have suggested that graded injections 
of botulinum toxin can be used to 
control facial muscle spasm in select 
patients.**! We report herein, our five- 
year experience of treating 105 
patients with facial muscle spasm and 
review other reports of toxin use to 
control facial muscle spasm. 


PATIENTS AND METHODS 


Adult patients who had an established 
diagnosis of blepharospasm, hemifacial 
spasm, and synkinesis resulting from aber- 
rant regeneration of the seventh cranial 
nerve were referred for treatment if they 
refused or were unresponsive to surgical or 
medical treatment of their conditions. 
Patients were required to have disabling 
symptoms for at least one year. 

Patients with essential blepharospasm 
had an insidious onset and progressive 
severity of involuntary twitching of the 
eyelids of both eyes. When the spasm 
involved the lower muscles of the face, 
neck, and/or tongue, the patient was con- 
sidered to have Meige's syndrome. 

Patients with hemifacial spasm had con- 
tinuous, uncontrollable, unilateral facial 
muscle twitching that extended over part 
or all of the distribution of the seventh 
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cranial nerve. Patients with hemifacial 
spasm were evaluated for treatment with a. 
microvascular decompression of the facial 
nerve (Jannetta procedure)*™; they be- 
came eligible for treatment with botuli- 
num toxin only if they declined neurosurgi- 
cal treatment or had a residual muscle 
spasm after a decompression procedure. 

Patients with synkinesis or aberrant 
regeneration of the facial nerve after trau- 
ma or Bell’s palsy were also treated by 
injection of botulinum toxin. 

Before treatment, patients signed a 
written consent for use of this investiga- 
tional drug, and each was examined by one 
or more of the following a neurologist, 
internist, otolaryngologist, or ophthalmol- 
ogist. 

The patient’s diagnosis, age, symptoms, 
duration of spasm, and previous treat- 
ments were recorded. Facial muscle spasm 
was graded on a scale of 1 to 4: grade 1 
represented a spasm of mild intensity and 
grade 4, a severe spasm that grossly dis- 
torted the face or prevented voluntary 
opening of the eyelids without digital 
assistance. Photographs and videotapes 
were used to document the degree of spasm 
and to assist in the assessment of the 
patient’s response to treatment. 

Initially, the dose of toxin used to treat 
blepharospasm was uniform. As experi- 
ence was gained, a reduced amount of toxin 
was given at the initial treatment session 
and additional toxin was given at subse- 
quent sessions, with a goal of titrating the 
dose of the toxin to the severity of the 
patient’s spasm. The dose of toxin injected 
initially was based on the frequency, inten- 
sity, and location of spasm. Usually, only 
one or two treatment sessions were 
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required to establish the optimal dose and 
location of injection for each patient. 
Monthly evaluations were conducted after 
treatment was initiated. 


Treatment Method 


Before treatment, the amount of toxin to 
be administered is calculated and injection 
sites are recorded on a diagram. The skin 
overlying each site is cleansed with isopro- 
pyl aleohol. A tuberculin syringe with a 
27-gauge needle is used to inject botulinum 
toxin directly into the twitching muscle in 
a concentration of 5 U/0.1 mL. No sedation 
or topical anesthesia is used. 

The original guidelines for treatment 
location and dose have evolved. We now 
treat essential blepharospasm by injecting 
5 U of botulinum toxin directly into the 
pretarsal orbicular muscle near the center 
of both the upper and lower eyelid (Fig 1). 
Care is taken not to extend the injection 
wheal onto the preseptal portion of the 
orbicular muscle. The lateral raphe of the 
orbicular muscle is infiltrated with 15 to 20 
U of toxin just posterior to the orbital rim. 
Spasm in the area of the glabella is treated 
with deeper injections of toxin into the 
procerus and corrugator muscles. The ini- 
tial dose of botulinum toxin for treatment 
of blepharospasm is usually 25 to 30 U 
around each eye. 

Patients with hemifacial spasm or those 
with faulty regeneration of the seventh 
cranial nerve after Bell's palsy or injury 
are also treated by injection. of toxin 
directly into the twitching muscle or mus- 
cles. The muscles most frequently treated 
are the orbicularis oculi, the corrugator 
supraciliarus, the levator labii superiorus, 
and the zygomaticus major and minor. 
Perioral spasm is treated with injections 
of 2.5 U of toxin into the mentalis and the 
orbicularis oris muscles. The initial dose of 
botulinum toxin for treatment of hemifa- 
cial spasm is usually 25 to 30 U. 

Following treatment, patients are exam- 
ined at one week and then monthly. Mus- 
cles are reinjected if the spasm is incom- 
pletely controlled or if it recurs. Other 
symptomatic twitching of facial muscles 
may also be treated if the patient requests 
it. 


RESULTS 


Between May 1983 and January 
1988, there were 105 patients treated 
with Clostridium botulinum type A 
(Oculinum) injections. Table 1 sum- 
marizes the data for treatment of 
essential blepharospasm, hemifacial 
spasm, and aberrant regeneration of 
the seventh cranial nerve. In the 
group of patients who had blepharo- 
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Fig 1.—Tuberculin syringe and fine needle are used to infiltrate pretarsal orbicularis muscle with 
botulinum toxin. Five units of toxin are administered at each location (X). Additional injections are 


given near the raphe of orbicular muscle. 


spasm, two received extirpation of the 
seventh cranial nerve, four had previ- 
ous treatment with botulinum toxin 
by other investigators, and one 
patient had been treated with a bilat- 
eral Jannetta procedure.” 

In the group of 24 patients who had 
hemifacial spasm, three had a Jannet- 
ta procedure that had failed to pro- 
vide complete resolution of the hemi- 
facial spasm. 

The mean interval between injec- 
tion and relief of spasm in all groups 
was two days (range, 12 hours to four 
days). Maximum effect of treatment 
was observed one week after injection. 
In all cases, a gradual reduction in the 
effect of the drug and return of spasm 
was observed over the ensuing 
months. All patients who were fol- 
lowed up for at least six months 
required at least one reinjection of 
toxin. 

Complications are recorded in Table 
2. Transient blepharoptosis usually 
occurred when patients received more 
than 50 U of toxin around one eye. In 
one patient, the blepharoptosis was 
severe, lasting six weeks, and was 
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associated with a chin-up, head-back 
posture. Two patients had unex- 
plained difficulty in focusing in the 
near range and two other patients 
developed 5 PD of hypertropia in pri- 
mary gaze. Diplopia lasted three 
weeks in one patient and one week in 
another. Patients with blepharopto- 
sis, diplopia, and accommodative 
symptoms had spontaneous and com- 
plete resolution of these complica- 
tions after one to six weeks. No 
patient experienced systemic side 
effects. 

During this study period, three 
patients died due to causes that were 
unrelated to administration of toxin. 
One patient elected to have an Ander- 
son procedure? Three patients who 
had hemifacial spasm requested to 
have a facial nerve decompression 
after treatment with the toxin; one of 
them died due to unrelated causes. 

Two patients in the essential bleph- 
arospasm group had Meige’s syn- 
drome. Their response to treatment 
was similar to that for those patients 
with essential blepharospasm and 
their data are included in this group. 
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Profile of Patients Treated 
No. of patients treated 
Mean Ne. of injections per patient (range) 
















Mean age at initia! injection, y (range) 







Mean dose of botulinum-toxin per 
treatment. U (range) * 










Essential Blepharospasm 


Hemifacial Spasm 


Table 1.—Patients Treated for Facial Spasm 


Aberrant Regeneration 
of Seventh Cranial Nerve 


61 24 20 






4.5 (1-14) 
65.5 (41-86) 
29 
4 


77.5 (31-325) 





2.9 (1-7) 2.1 (1.6) 
No. of treatments given 280 70 41 


64.0 (23-85) 54.6 (34-78) 
followed up »1y 5 6.3 6.1 


37.9 (10-65) 


20.4 (7.5-47) 





* One unitof botulinum toxin(Oculinum) is equal to the amount of toxin needed to kill 50% of a group of 18- to 20-g mice. 


COMMENT 


Botulinum toxin is a potent neuro- 
toxin that acts by binding to the 
extracellular portion of the nerve ter- 
minal membrane, thereby inhibiting 
transmission across the neuromuscu- 
lar junction.^?* The purified, freeze- 
dried preparation of C botulinum A 
toxin (Oculinum) has been used to 
treat facial muscle spasm and to alter 
ocular alignment ir patients with 
strabismus.” ” Botulinum toxin is cur- 
rently under investigation, and toxin 
is obtained from the principal investi- 
gator, Alan B. Scott, MD. It was Dr 
Scott's pieneering work that estab- 
lished the safety and dose response of 
this toxin in primates and man. The 
initial research protocol for botuli- 
num toxin included patients with 
strabismus. However, this was ex- 
panded to melude patients with essen- 
tial blepharospasm and hemifacial 
spasm. 

Since 1933, investigators have pub- 
lished preliminary reports that sup- 
port the use of this toxin for treat- 
ment of facia] muscle spasm. We 
have summarized (Table 1) the results 
of 18 studies that usec botulinum tox- 
in to control facial muscle spasm in 
599 patients. Our five-year experience 
treating 105 patients, to the best of 
our knowledge, is one cf the largest 
series reported to date. 

Facial muscle spasm may be caused 
by several unrelated medical condi- 
tions and eomplete evaluation is 
essential. Hemifacial spasm is poten- 
tially a curable condition, and brain- 
stem tumors may have uncontrollable 
facial muscle spasm as their present- 
ing sign. 


Essentia. blepharospasm is the 


Table 2.—Complications Observed Following Treatment With Botulinum Toxin 


Essential 
Complication 


Altered facial expression 
Cheek or lip biting 
Blurred vision 


Insufficient effect 
No. of treatments given 


most frequent condition treated with 
botulinum A toxin. Blepharospasm 
causes bilateral involuntary closure of 
the eyelids due to uncontrollabie con- 
traction of the orbicularis ocul. mus- 
cles. This can occur to such a degree as 
to render the patient functionally 
blind. The cause of the facial muscle 
contraction is unknown. Previous 
treatment has included biofeedback 
and the use of medications sech as 
carbamazepine, haloperidol, diaze- 
pam, tenotuin, clonazepam, aad lo- 
razepam.'??3* Frueh and associates* 
have treated essential blepharospasm 
by selectively destroying the branches 
of the facial nerve. Others have advo- 
cated extirpation of the spastic orbic- 
ular muscle.** The extirpation proce- 
dure, however, is a formidable proce- 
dure and reoperations have been 
required in 22% to 54% of patients.‘ 

Blepharospasm can be controlled 
with periodic injections of botu inum 
toxin.?'5 We emphasize the term 
“control,” because discontinuing in- 
jections will cause the spasm to 
return. We have been able to centrol 
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Blepharospasm 


Hemifacial 
Spasm 


Aberrant Regeneration of 





the involuntary muscle spasm for up 
to three to four months with an injec- 
tion of 70 to 80 U of botulinum toxin 
into the orbicularis oculi muscles. 
After treatment, patients may experi- 
ence relaxation of the facial muscles 
as soon as 12 hours after injection. 
However, the mean time of onset is 
usually two days, and the maximum 
drug effect is observed one week after 
injection*?' (Table 3). 

When reinjection is necessary, the 
treated muscle will respond in a simi- 
lar fashion. We have observed that 
some patients become discouraged 
and inconvenienced with additional 
treatments and, because of this, we 
have attempted to increase the inter- 
val between injections by increasing 
the dose of drug administered at each 
treatment. We have found, however, 
that temporary blepharoptosis and 
lagophthalmos occurred when the 
treatment dose exceeded 50 U around 
one eye. Severity of lid complications 
was graded in all of our patients. 
When a mild blepharoptosis occurred 
we  proportionately reduced the 
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Table 3.— Summary of Patients Treated With Botulinum Toxin 


No. of Patients With 
————————— M ar 







Aberrant Dose of 
Regeneration Botulinum Treatment 
Blepharo- Meige's Hemifacial of Seventh Toxin for Interval, 
Source spasm Syndrome Spasm Cranial Nerve Each Side, U wk Complications 





















Frueh et al? 9 bo 3 d 12-25 10-12 Exposure keratitis; 
decreased blinking; 
dry eyes; ptosis; 
diplopia 

No response (n = 1); 
punctate keratitis; 
blepharoptosis 

(n = 5) 

Tearing, dry eyes; 

ptosis; diplopia 

(n = 1) 

Lagophthalmos; ptosis 

(n = 2) 

Lingua‘? we J ES Ptosis (n = 2) 

Savino et al!? de 15 n 17.5 12.2 Tearing; lagophthalmos; 

corneal exposure 


Ptosis; exposure 
keratitis; 
lagophthalmos; 
hypotropia (n = 1) 

Tearing; blurred visual 
acuity, 3196; ptosis, 
1296; dry eyes with 
and without 

* lagophthalmos, 1296; 

ectropion, 2% 

Entropion; diplopia; 

facial asymmetry 

Insufficient effect; 

ptosis; diplopia 

Insufficient effect, 496; 

lid swelling and 

blepharoptosis, 5096; 

blepharoptosis and 

extraocular muscle, 3 

cases of tenfold 

overdose 


Insufficient effect, 
3.696; blurred visual 
acuity, 796; 
ectropion; 
blepharoptosis 


Ptosis, 2396; no effect, 
3.8% 


Blepharoptosis, 2%; 
insufficient effect, 
1%; exposure, 3%; 
altered facial 
symmetry, 3%; cheek 
biting; blurred visual 
acuity, diplopia, 
entropion, slurred 
speech, and 
ecchymosis all <1%§ 



















Scott et al! 










Shorr et al! 















Magoon'!^ 


































Mauriello et al'® 12.6, 17.25" 














Engstrom et al'® 15 ty My: 40 17.0, 15.6ł 





Frueh and Musch!? 





Elston !8 






Perman et al'? 12.5-62.5 







Shore et al?? 





Biglan and May?! 


* Treatment interval for blepharospasm was 12.6 weeks; and for hemifacial spasm, 17.25 weeks. 
tTreatment interval for blepharospasm was 17.0 weeks; and for Meige's syndrome, 15.6 weeks. 
Indicates mean treatment interval. 

§Numbers indicate percent of patients treated with complication after treatment. 


amount of drug given on subsequent sis in this report to our modification Additional injections are adminis- 
treatments. In 391 injections, only 7T% of the injection technique. We tered lateral to the orbital rim near 
of our patients experienced blepha- attempt to prevent diffusion of the the raphe of the orbicularis oculi mus- 
roptosis as a complication. Others toxin behind the orbital septum by cle. Administration of most of the 
have reported this complication to be treating the pretarsal orbicularis near drug lateral to the rim of the orbit 
as high as 50%. We attribute the the upper and lower eyelid margin produces sufficient relaxation of the 
relative low incidence of blepharopto- with only one injection in each lid. ^ muscle to alleviate symptoms. 
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Fig 2.—Lefi, P-tient with Meige's syndrome before treatment. Right, 
One week following treatment of left periocular area. 





treatment. 


Fig 4.— This composite shows woman who has synkinesis of seventh cranial nerve after Bell's 
palsy. Top ieft, Smile produces eyelid closure. Top right, Forced closure of eyelids before 
treatment. Eottem left, Fatient with smile after treatment with botulinum toxin. Bottom right, 
Patient witn forced eyelic closure after treatment. 


Two of our patierts had bilateral 
blepharcspasm, uncontrollable chew- 
ing, ip pursing, trismus, jaw protru- 
sion, platysma spasm, and dysarthria 
(Meige's syncrome) (Fig 2). The cause 
for this rare condition is unknown," 
but botulinum toxin has been helpful 


in relieving some of the symptoms. 
We have limited treatment to the 
eyelids, paranasal muscle groups, and 
the orbicularis oris and mentalis mus- 
cles, and have specifically avoided 
treating the platysma muscle because 
the toxin can diffuse throughout the 
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Fig 3. — Patient who refused neurosurgical decompression of left facial 
nerve. Left, Before botulinum toxin treatment. Right, Two months after 


cervical musculature and could para- 
lyze the vocal cords. Both patients we 
have treated have responded well to 
botulinum toxin treatments (Fig 2, 
right). Scott and associates" and 
Shorr et al" have achieved similar 
favorable results. 

Hemifacial spasm is thought to 
result from a cross-compression of the 
facial nerve as it exits the brain stem, 
by the posterior, inferior cerebellar 
artery.” Decompression of the sev- 
enth cranial nerve using the Jannetta 
procedure can produce a cure in 90% 
of the patients treated.” 

We have treated 20 patients who 
have hemifacial spasm with satisfac- 
tory results. Others have had similar 
results." The patients who we 
treated had either recurrence of the 
spasm after neurosurgical decompres- 
sion or facial nerve avulsion, or they 
had declined neurosurgical treatment 
because of age or other reasons. It is 
our impression that botulinum toxin 
might be considered as a method for 
controlling hemifacial spasm when 
patients refuse neurosurgical decom- 
pression (Fig 3) or develop recurrent 
muscle spasm following surgical pro- 
cedures. 

Aberrant regeneration of the sev- 
enth cranial nerve may occur after 
trauma, or as a sequelae of Bell’s 
palsy. We have injected graded doses 
of botulinum toxin into the offending 
muscle groups and have been able to 
reduce the undesirable spasm without 
eliminating the function of the mus- 
cle. We have had difficulty with injec- 
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tions around the mouth, however. Two 
patients bit their buccal mucosa when 
chewing due to the weakening effect 
of the toxin on the oral musculature. 
Because botulinum toxin does not 
effect sensation, this was an uncom- 
fortable experience. Excessive treat- 
ment of the zygomaticofacial muscle 
group or the orbicularis oris muscle 
may produce temporary loss of the 
nasolabial fold and occasional incom- 
plete closure of the mouth, with the 
occurrence of drooling. The few com- 
plications that we have observed have 
subsided with time, and treatment 
with reduced doses of toxin have pro- 
duced satisfactory relaxation of the 
facial muscles without side effects. 

Patients with aberrant regenera- 
tion of the facial nerve were injected 
in locations similar to those used to 
relieve facial muscle spasm (Fig 4). 
Two patients had unusual manifesta- 
tions of synkinesis following Bell’s 
palsy: when the lips were pursed to 
whistle or chew, blinking of the ipsi- 
lateral eye occurred—a potentially 
embarrassing situation. These pa- 
tients were successfully treated with 
injections to the affected orbicularis 
oculi muscle. 

No lasting complications or system- 
ic effects have been observed in this 
series. Temporary blepharoptosis can 
occur when large doses of toxin are 
used around one eye. Two patients had 
transient episodes of diplopia and 
were found to have less than 5 PD of 
hypertropia. Other side effects in- 
cluded bruising at the site of the injec- 
tion and a scratchy sensation of the 
eye, presumably due to a mild lagoph- 
thalmos (Table 1). Death unrelated to 
the injection has been reported in this 
and other series. Some authors have 
speculated that this is caused by 
increased cardiovascular stress due to 
the increased level of the patient’s 
physical activity following relief of 
severe blepharospasm. 

Botulinum toxin will temporarily 
control facial muscle spasm, but 
repeated injections are necessary. 
With the need for reinjection, a poten- 
tial for antibody formation exists. We 
have examined serum samples ob- 
tained from 28 patients who have 
received one or more doses of botuli- 
num toxin for treatment of strabis- 
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mus and blepharospasm.” There was 
no evidence of active immunity to 
botulinum A toxin. 

Botulinum A toxin appears to be a 
safe, effective, and predictable drug 
for controlling involuntary facial 
muscle spasm. This drug is easily 
administered in the physician’s office. 
Treatment is well tolerated by 
patients and not associated with 
severe or lasting complications. In 
this series and other reports, a satis- 
factory reduction of spasm was 
obtained while the treated muscles 
continued to retain some degree of 
function. We conclude that botulinum 
toxin has an important role in the 
management of many forms of uncon- 
trollable facial muscle spasm. 


This study was supported in part by a grant to 
the Fight for Sight Eye Clinic, Children’s Hospi- 
tal, Pittsburgh, from Fight for Sight Inc, New 
York. 
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Timirg of Major Events of 


Pharyngeal Swallowing 


Fred M. S MeConmmel, AD; Danko Cerenko, MD, PhD; Richard T. Jackson, PhD; Thomas N. Guffin, Jr, MD 


e Normal swalowirg depends on the 
synergistic moton of the tongue, larynx, 
and pharyngeal wall »o develop a bolus 
pressure gredien! for bolus transit. How- 
ever, few studies hare provided timing 
relationships for clinical evaluations. To 
examine the timing relationships of pha- 
ryngealaratomic motien, pressure gener- 
ation, anc boles trarsit in the normal 
swallow, this study uses a new method, 
manofluorocrapay, tc correlate these 
swallowing aspects. Thirty-one events 
were timed by analyzing five swallows 
each in 14 normal supjects. A different 
perspective of pharyngeal physiology is 
presented. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1413-14 18) 


ormal swallowirg depends on the 
synergistic motion of the 
tongue, larvnx, and pharyngeal wall 
to develop a belus pressure gradient. 
The coordinated timmg of this motion 
is essential for bolus transit without 
aspiration. The phzryngoesophageal 
(PE) segment must be open before the 
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arrival of the bolus, and the tongue 
and pharyngeal walls must provide a 
bolus driving force. 

Timing has been recognized as an 
important aspect of analysis of the 
pharyngeal swallow. For example, 
abnormal bolus transit times can be 
used to help diagnose dysphagia. 
However, few timing studies have 
been done of these relationships using 
manometry and fluoroscopy. 

The purpose of this study is to 
examine the timing relationships of 
pharyngeal anatomic motion, pres- 
sure generation, and bolus transit in 
the normal swallow. This study uses 
a new method, manofluorography, 
to correlate these aspects of the 
swallow. 


METHOD 


The evolution of the manofluoregraphic 
method has been described previously.'* 
Essentially, manofluorography is the 
simultaneous presentation of manometry 
and fluoroscopy with precise timing. 

To obtain single-screen data presenta- 
tion of the manofluorograph (Fig 1), 
manometry and fluoroscopy outputs are 
coupled onto one video screen by a Pana- 
sonic Special Effects Generator (model 
WJ-4600). This device positions the 
manometry waveform patterns on the 
right side of the video monitor and the 
fluoroscopy images on the left. The video 
screen is recorded by a videocassette 
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recorder (Sony U-Matic model VO-2600) 
using 1.9-cm videotape. To enable precise 
timing, a video counter timer (Thalner 
Electronics) superimposes timing informa- 
tion on the video screen at 60 frames per 
second. 


STANDARDIZATION PROCEDURES 


To test the time of video screen presen- 
tation of the fluoroscopy image data with 
the time of the manometry image data, the 
following test was performed. A metal 
mallet was fluoroscoped hitting a water- 
filled test chamber. The mallet struck the 
test chamber with a quick hit. Then the 
videotape was analyzed for the time differ- 
ence between when the mallet was seen 
hitting the test chamber and the time the 
pressure appeared on the manometry half 
screen of the videotape. The test was per- 
formed ten times. 

The solid-state manometry had no lag 
time between the presentation of the fluo- 
roscopy image and the pressure image. The 
same test was performed with water 
manometry. The pressure presentation 
was found to be delayed 0.1 s behind the 
presentation of the fluoroscopy image. 

A computer program was used for stabi- 
lization and calibration of the manometric 
system. The solid-state manometer (Medi- 
cal Measurements Inc, Hackensack, NJ) 
has an outer diameter of 3.2 mm with all 
the pressure sensors on one side of the 
catheter. For calibration of the solid-state 
manometer catheters, a heat-controlled 
pressure chamber was used. Before each 
testing session the equipment was cali- 
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Fig 1.—Still-frame manofluorograph of normal swallow. Fluoroscopy is on left and manometry is on right. 


brated for zero pressure and 100 mm Hg. 
The temperature of the chamber is 37°C. 
The temperature was important for the 
solid-state catheter calibration since these 
sensors are heat sensitive. Checks for cali- 
bration are also made after each testing 
session. 

The manometric catheter was intro- 
duced into the pharynx via the nose. The 
nasal route allows the best position for 
measuring pressures generated by palate 
closure and the pharyngeal walls in the 
oropharynx. Tongue motion, mastication, 
and epiglottic motion are not inhibited. 
The first sensor was located at the tongue 
base; the second sensor at the introitus of 
the larynx; the third sensor at the PE 
segment; and the fourth sensor in the 
cervical esophagus. 

The manometry data are continuously 
recorded on a four-channel Sensormedies 
Dynograph Recorder (model R511A, Sen- 
sormedies, Anaheim, Calif). The pressures 
regarding individual swallows are also 
stored on a portable computer for further 
analysis. 

For analysis, the videotape is reviewed 
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on a Sony videocassette recorder (U-matic 
VO-5800). This unit permits stopping 
frames, slow motion, and forward and 
backward capabilities. Analysis is done by 
two observers to serve as a check on obser- 
vation validity. The tape is stopped or 
slowed so that the exact pressure displayed 
on the right side of the screen can be 
correlated with the fluoroscopic event dis- 
played on the left side. The precise ana- 
tomic site of the pressure reading can be 
seen on the fluorogram because of the 
radiopaque marker at the levels of the 
manometric recording openings (Fig 1). 

In this study, 31 events were timed. We 
analyzed five swallows each in 14 normal 
subjects (total of 70 swallows). Informed 
consent was obtained after the nature of 
the procedure had been fully explained. 
The bolus size was a measured 10 mL of 
liquid barium. The bolus was held in the 
subject's oral cavity, and the swallow was 
initiated on a command given by the 
tester. 

The zero point was based on the first 
motion of the hyoid bone seen on fluorosco- 
py. This zero point was elected because it is 
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the first event that prepares the pharynx 
for swallowing. 


RESULTS 


Table 1 displays the timing of the 
fluoroscopic, bolus, and manometric 
events in the normal swallow. The SD 
of each value is divided by its mean to 
quickly survey each part of Table 1 
to find the relative variance of the 
values. 


COMMENT 


The data from Table 1 have been 
combined in Table 2 to show the coin- 
cidence and relationships of all the 
events in time. Figure 2 is a normal 
manofluorogram showing the pres- 
sure changes in the first three sen- 
sors. The 31 measured events are indi- 
cated with numbers on this mano- 
fluorogram (Fig 3). The events that 
occur in the normal swallow will be 
discussed in the order of their appear- 
ance. 
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The Resting PE Segment Pressure 


The resting PE segment pressure is 
generated by muscular eonstrictor 
tone of the surrounding structures’? 
Before the swallow, lead 3 shows a 
resting pressure of about 45 mm Hg. 
It cam be measured in the hypophar- 
ynx behind the lower aspect of the 
aryteneids extending downward to 1 
em below the cricoid (PE segment). 
This PE segment pressure is asym- 
metric, with the highest pressure 
recorded in the anteroposterior 
dimension. 

The Swallowing Pressures 


The onset of hyoid bone motion (No. 
1, Tabie 1) i: used as the zero point for 
the start ef the pharyngeal swallow. 
This event is chosen because hyoid 
bone motien is of sach importance in 
the preparation and execution of the 


pharyngeal swallow. 


E Wave (Elevation Pressure Wave) 


The first swallowmg pressure event 
is the “E” wave, recorded in the PE 
segment, Nc. 18 (Table 1) indicates its 
beginning. This pressure wave is 
superimposed on the resting pressure. 
The E wave-was described by Sokol et 
al" as related to the elevation of the 
laryngopharynx. The E wave occurs 
0.259 s (No. 18) after the onset of the 
hyoid bone elevaticn. Note that the 
SD is quite large. This is because 
different subjects vary greatly in the 
time spent on the preparatory tongue 
motion (the tongue touch). The peak 
of the E-wave amplitude occurs at 
0.488 s (No. 19, Tabie 1). 

The onsetof the E wave occurs first 
at the lower level cf the cricoid and 
becomes progressively later upward 
toward the arytenoids. 


Decline of the PE Segment Resting 
Pressure 


The fall of the resting pressure 
occurs as ascontinuation of the decline 
of the E-wave pressure. On fluorosco- 
Dy, the decline in the PE segment 
resting pressure caineides with the 
anterior metion of the hyoid bone (No. 
3, [Table 1], onset at 0.524 s), which 
draws the larynx superiorly and ante- 
riorly under the tongue base. The 
bolus starts to move from the oral 
eavity at the beginning of the decline 
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6. Epiglottis completely downfolded 
Onset of hyoid bone inferoposterior drop 
Onset of linguopharyngeal detachment with 
refolding of epiglottis 
. End of inferoposterior and onset of 
posteroinferior hyoid bone crop 


10. Epiglottis back in resting position 









7 
8. 
















31. End of C wave in third lead 


* All of the values are in seconds. 


Table 1.— Timing cf Fluoroscopic, Bolus, and Manometric Events 












VAM CARE Relative 


Variancet 
1. Onset of hyoid bone superior motion 0.000 ino 
motion 0.524 + 0.143 0.27 
i i i iti O. tO. 1 


5. Hyoid bone in most anterior position 858 + 0.182 0.2 


0.896 + 0.173 0.19 
1.277 + 0.165 










1.326 + 0.204 0.15 





+ 0.245 
1.513 + 0.220 








11. Hyoid bone back in resting position 1.955 + 0.403 0.20 

12. First contact of bolus head with first sensor 0.656 + 0.141 0.21 

sensor 0.749 + 0.144 0.19 

sensor 0.849 + 0.142 0.16 

sensor 1.211 370.472 0.14 

18. Onset of E wave 0.259 + 0.121 0.43 
1 3 


3.258 + 0.334 0.10 









tThe SD of each value is divided by its mean to find the relative variance of the values. 


tCPM indicates cricopharyngeal muscle. 


of the resting pressure. The tongue 
base moves the bolus into the vallecu- 
lae and the superior hypopharynx. 
This was opened by the hyoid bone 
pulling the tongue base and the larynx 
anteriorly. The cricopharyngeal mus- 
cle relaxes during elevation, which 
also opens the PE segment. Both 
laryngeal elevation and cricopharyn- 
geal relaxation are essential for nor- 
mal opening of the PE segment for 
bolus passage. 

Based on other studies, the relax- 
ation of the cricopharyngeal muscle 
can lower the resting pressure to 
zero.^^ Immediately before the arrival 
of the bolus, however, a negative (sub- 
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atmospheric) pressure begins to be 
generated in the PE segment (No. 21, 
Table 1). This negative pressure is 
generated during laryngeal elevation. 
A negative PE segment pressure of up 
to —30 mm Hg can be recorded during 
dry swallow. The negative pressure 
reaches a maximum at 0.900 s (No. 
23, Table 1, and Fig 3). The bolus 
head reaches the postcricoid segment 
90 ms earlier, at No. 14 (Table 1) 
(0.849 s). 


The Oropharyngeal Pressures 


After the peak of the E wave at 
0.488 s (No. 19, Table 1) and the onset 
of its decline in the PE segment, a 
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(259) Laryngeal elevation onset 
(285) Tongue base touches posterior 


500-600 


(259) E (elevation) wave onset in PE* 


segment 


X n Sam y TETS SEa e "ar - " E rz = 


E Table 2.—Relationships of the Events in Time 


Fluoroscopic Events 


Bolus Events 










(524) Hyoid bone and tongue base anterior 
motion with opening of oropharynx for 


bolus 
600-700 (656) Bolus head at first sensor 
(oropharynx) 


(708) T (tongue) wave onset in oro 


(747) O mm Hg at PE segment 


700-800 (708) Tongue base clears bolus tail from 
oropharynx 
(761) Epiglottis horizontal in pharynx 
800-900 


(852) Tongue base compresses against 


(852) Sharp increase of T wave 


pharyngeal walls and empty lumen 
(858) Hyoid bone in anterior position 









900-1000 


1000-1100 


(1.099) Pharyngeal walls clear bolus tail from 


aryngeal introitus 


(896) Epiglottis downfolded above arytenoids 


segment 
(1.072) Peak of T-wave amplitude 


onset at laryngeal introitus 


(900) Maximum negative pressure at PE 






oropharynx 


pharynx 


(749) Bolus head at second sensor 
(laryngea! introitus) 


(849) Bolus head at third sensor 
(mid PE segment) 
(852) Bolus tail leaves first sensor 















(1.099) C (pharyngeal contraction) wave 


| 
1100-1200 


(1.211) Sharp increase of C wave at 
second sensor (laryngeal introitus) 


(1.340) Peak of C-wave amplitude at 


laryngeal introitus 
(1.390) End of T wave 


(1.492) End of C wave at laryngeal 


introitus 


(1.494) Onset of C wave at mid PE 


segment 


1200-1300 

(1.277) Onset of hyoid bone descent 
1300-1400 (1.326) Onset of laryngeal descent 

(1.390) Onset of oropharyngeal reopening 

and upward unfolding of epiglottis 

1400-1500 

(1.501) (onset of posteroinferior drop of hyoid 
1500-1600 bone 


(1.513) Epiglottis returns to resting position 


* PE indicates pharyngoesophageal. 


pressure is generated in the oropha- 
rynx that is termed the T wave (No. 20 
[Table 1], onset at 0.708 s). The bolus 
head has reached the level of the 
laryngeal introitus at 0.749 s (No. 13, 
Table 1). At the time of the T-wave 
onset, the oropharynx is a closed cavi- 
ty with the nasopharynx and the PE 
segment being closed. The T wave is a 
pressure wave produced by the tongue 
base moving posteriorly. This reduces 
the size of this closed cavity. With the 
decreasing volume of the closed oro- 
pharyngeal cavity, an increased pres- 


sure is recorded simultaneously in all 
the manometric leads in the cavity. 
This simultaneously recorded pres- 
sure increase is seen with 1-cm-spaced 
manometric sensors. The cavity is 
filled with the bolus that is being 
cleared by the tongue base. On open- 
ing of the PE segment, with the bolus 
leaving the oropharynx, a small notch 
is recorded in the T wave. This notch 
is termed a flow notch because it is 
produced by the flow of the bolus from 
the oropharynx (No. 22 [Table 1] at 
0.852 s). After the flow notch, no bolus 
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(1.211) Bolus tail leaves second 
sensor (laryngeal introitus) 


(1.385) Bolus tail leaves third 
sensor (mid PE segment) Entire 
bolus in esophagus 


is present at the oropharyngeal mano- 
metric sensor (No. 13, Fig 3). 

The pressure measured after the 
notch is produced by the tongue force 
against the oropharyngeal walls. The 
major peak of the T wave begins after 
the tongue has cleared the bolus tail 
distally. The tongue base continues 
posteriorly, pressing against the pal- 
ate and pharyngeal walls. The T-wave 
pressure, secondary to this compres- 
sion, reaches peak amplitude at 1.072 s 
(No. 24, Table 1). After the maximum 
amplitude of the T wave (No. 24, Table 
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Swallow in Normal Individual 
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“ig =. —Computer display (manofluorogram) of simultaneous four-channel pressure recording during 10-mL barium swallow 
n nermal subject. Arrows on left indicate anatomic location of sensors. Note that bolus flow (A-B distance) always occurs 
5efœe major pressure wave. 


1), another peak is recorded (Fig 3, No. Fig 3.—Important events of pharyngeal swallow have been superimposed on normal manofluor- 
24A). This peak coincides on fluoros- ogram shown in Fig 2. Fourth pressure lead has been omitted. Fluoroscopic events (beginning 

a : with onset of hyoid bone superior motion) are shown in numbered circles 1 to 11. Bolus events 
copy with th= contr acuon of the prQ- are shown in numbered triangles 12 to 17. Manometric events are shown in numbered rectangles 
pharyngeal walls. This pressure is 18 to 31. 


generated by the contraction of the 
superior oh eal constrictor and 
ei the dw ^ae in Fig 1 O = Fluoroscopic Events 
occurs 0.280 = after the bolus tail has * Bolus Events 

left the orosharyngeal manometric [C] = Manometric Events 
sensor. With this time sequence, the 
tongue is the main driving force of the 
bolus becaus- the pressure from the 
pharyngeal Onstriccors occurs after 
the bolus tai has passed. The T-wave 
amplitude supsides when the tongue 
moves away from the pharyngeal 
walls and enes at 1.390 s (No. 28). 


Te ‘C’ Wave 


The major pressure wave at the 
level ofthe la7yngeal introitus is the C 
wave. It begms (No. 25 [Table 1] at 
1.099 s) appreximately 0.4 s after the 
onset of the T wave. Between No. 25 
and No. 25 ("Eable 1), the force of the 
pharyngeal centraction eliminates the 
bolus from te level of the laryngeal 
introitus. THis pressure is applied 
onto the tai! cf the balus and is consid- 
ered to be a bolus-clearing pressure. 
The No. 26 extry (Table 1) (1.211 s) 
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Table 3.— Alternate Timing 





* All of the values are in seconds. 


Relative 
Mean + SD* Variancet 


0.000 


+The SD of each value is divided by its mean to find the relative variance of the values. 


+CPM indicates cricopharyngeal muscle. 


coincides with the bolus leaving the 
second sensor (No. 16, Table 1). The 
rest of the C wave is applied onto the 
empty pharyngeal lumen. 

In the PE segment, the onset of the 
C-wave (No. 30 [Table 1] at 1.494 s) 
pressure ends the relation period. It 
occurs approximately 0.100 s after the 
bolus tail has left the third sensor 
(No. 17 [Table 1] at 1.385 s). 

To our knowledge, no other studies 
have been published timing the events 
of swallowing during manometry. 
Curtis et al" have timed 55 events 
during swallowing using solely fluo- 
roscopy. The study of Curtis et al used 
a different zero point. The events 
timed using manometry are pro- 
longed. This may be due to the pres- 
ence of the manometric catheter. Cur- 
tis and associates did not control the 
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size of the bolus and this could also 
affect the timing of the events. 

The data presented to this point are 
based on the movement of the hyoid 
bone as the zero point for measure- 
ment. Different investigators use dif- 
ferent techniques and equipment and 
have differing views on which event 
should be used as the zero point for 
the timing of swallowing. For these 
reasons, we have added Table 3 with 
an alternate zero point. These data 
have the slow onset of the T wave as 
the new zero point. The combination 
of data presented in the Tables and 
Fig 3 should allow most investigators 
to find a point close to their zero 
point. 

In examining the timing of the pha- 
ryngeal swallow, there are a number 
of types of swallowing measurements 
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to consider. If timing bolus transit 
starts from the oropharynx until the 
bolus passes from the PE segment, the 
average time is 0.629 s. The duration 
of the fluoroscopic events of swallow- 
ing from the onset of hyoid bone ele- 
vation to cessation of motion is 1.955 
s. The manometric events take the 
longest time, eg, the onset of the E 
wave to the termination of the C-wave 
pressure and reestablishing of the PE 
segment resting pressure. The dura- 
tion of the manometric swallow is 3 s. 
These times are similar to the mea- 
surements made by Sokol et al,” Cur- 
tis et al," and Dodds et al." 

The major difference in this study 
compared with those of Curtis et al" 
and Sokol et al is the role given the 
pharyngeal constrictors in driving the 
bolus through the pharynx. The onset 
of the contraction of the pharyngeal 
constrictors occurs too late to be a 
major force in propelling the bolus 
through the pharynx. The pressure 
developed by the tongue appears to be 
the major driving pressure of the 
bolus through the pharynx, especially 
in the oropharynx. The elevation of 
the larynx aids the opening of the PE 
segment and lowers the prebolus pres- 
sure and resistance to bolus passage. 
The tongue and larynx play as impor- 
tant a role in pharyngeal bolus transit 
as do the pharyngeal constrictors. In 
fact, based on this study, the pharyn- 
geal constrictor pressure is more of a 
clearing force than a driving force for 
the bolus. 
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A British Experience of Surgical 


Voice Restoration as a Primary Procedure 


Christopher A. Milford, FRCS; Alison R. Perry, LCST; Terence A. Mugliston, FRCS; Anthony D. Cheesman, FRCS 


@ ithasbeen the aim of surgeons since 
Billroth first described laryngectomy to 
restore speech to the patient. However, a 
substantia: percentage of patients fail to 
develop esophageal speech. Many au- 
thors have confirmed the success of the 
tracheoesopn^ageal fistula procedure as a 
means of surgical voice restoration as a 
secondary procedure. We have per- 
formed tracheoesophageal puncture as a 
primary procedure at the time of laryngec- 
tomy in 36. patients, with a success rate of 
89%. We believe that primary puncture is 
the method of choice for surgical voice 
restoratior following laryngectomy. 

(Arch Otolaryngo! Head Meck Surg 
1988; 114: 1419-1421) 


t has leng been recognized that a 
substantial percentage of laryn- 
gectomees fail to develop esophageal 
speech. Various series quote failure 
rates varying from 43%' to 9895? To 
improve these figures, attention has 
been focused on surgical voice restora- 
tion. 

The traecheoesophageal puncture 
(TEP), along with the valved voice 
prosthesis introduced by Simger and 
Blom,’ prevides a simple method for 
voice restoration in laryngectomees. 
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Although TEP is usually performed as 
a secondary procedure, Singer et al‘ 
described 30 patients who underwent 
TEP as a primary procedure at the 
time of laryngectomy. This resulted in 
a 63% success rate, but Singer and 
colleagues believed that its continued 
use was limited by the inability of the 
newly laryngectomized patænt to 
manage a tracheostome, pcncture, 
and prosthesis simultaneously 

In England, the Charing Crass Hos- 
pital (London) group has been per- 
forming the TEP as a secondzry pro- 
cedure since 1982, with success rates 
of 94% at two weeks and 73% at three 
months after surgery. Encouraged by 
these results, we have been perform- 
ing the TEP at the time of laryngecto- 
my as a primary procedure sinee 1983. 
In this article, we describe the use of 
the TEP at the time of laryngectomy 
and the results of this procedere. 


PATIENTS AND METHOCS 


A total of 36 patients underwent TEP as 
a primary procedure between 183 and 
1987; 33 were male and three were female; 
with ages ranging from 44 to ®© years 
(mean age, 64 years). All patiems were 
undergoing surgery for malignant disease 
(Table), and 34 (93%) of the 36 »atients 
had received preoperative radiotherapy in 
curative doses (60 to 70 Gy). Posto»erative 
follow-up has varied from four menths to 
four years, with a mean of 21 morths. 
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Surgical Technique 


The main considerations in performing a 
total laryngectomy for carcinoma has been 
twofold: (1) radieal excision of tumor to 
achieve the best chance of a cure; and (2) 
repair of the pharynx and neck in such a 
way that healing by primary intention is 
quick and complete, thus reducing the risk 
of a fistula and obtaining early swallow- 
ing. However, we believe that the following 
points are of importance in achieving good 
tracheoesophageal voice: 

1. Correct siting, shape, and size of the 
tracheostome. Cutting the trachea at an 
oblique angle with a high posterior wall 
will often produce the desired circular sto- 
ma. Excision of skin when the stoma is 
included in the incision helps to ensure an 
adequate size. 

2. A flat anterior aspect of the neck 
adjacent to the tracheostome allows com- 
fortable fitting of the tracheoesophageal 
prosthesis and tracheostomal valve. This 
can be achieved by performing a bilateral 
sternomastoid tenotomy.' 

3. Horizontal closure of the pharyngeal 
defect ensures a pharynx with a large 
lumen. This involves a mucosal closure by 
suturing vallecular mucosa to the upper 
edge of the hypopharynx or postcricoid 
mucosa. Flexion of the head is sometimes 
required at this stage. The mucosal repair 
can be reinforced by suturing the edges of 
the two inferior constrictors together 
loosely in front of the pharynx. These can 
then be sutured to the suprahyoid mus- 
cles. 

4. In our original assessment of failed 
esophageal speakers, the majority of 
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patients were found to have hypertonicity 
or spasm of their reconstructed pharynx. 
In view of this, we have elected to perform 
a myotomy of approximately 3 cm in 
length in the upper esophagus in the hope 
of avoiding this problem. 

5. The residual thyroid gland must be 
positioned and sutured laterally so that it 
is clear of the proposed TEP site. 

6. The TEP is performed once the larynx 
is removed and prior to repair of the 
pharynx. A 14-F Ryle's tube is passed 
through a puncture in the posterior trache- 
al-anterior esophageal wall, approximate- 
ly 0.5 em from the future mucocutaneous 
junction of the tracheostome. The tube is 
then passed into the stomach and serves as 
the feeding tube in the postoperative peri- 
od. 


Assessment of Results 


Assessment of the results of surgical 
voice restoration can be difficult. Singer 
and Blom? regarded satisfactory communi- 
cation as intelligible and fluent to listen- 
ers, while nonfluent speakers were classi- 
fied as “failures.” In their series of 60 pa- 
tients who underwent TEP as a secondary 
procedure, 90% achieved fluent voice. The 
Charing Cross Hospital group reported its 
results of TEP as a secondary procedure. 
Thirty-three patients were assessed before 
and after puncture and were assigned a 
voice rating on the Wepman seven-point 
scale of speech proficiency.’ A low rating of 
1 (which normally represents superior 
esophageal speech) after puncture was tak- 
en as representing success. When reviewed 
at two weeks after surgery, the results were 
considered to be successful in 31 (94%) of 
the 33 patients, similar to the findings of 
Singer and Blom.’ However, at three 
months after surgery, the success rate had 
fallen to 73%. This was not attributed to 
anatomical/physical problems in using the 
valve but to the use of the prosthesis in a 
nonhospital environment. 

In view of this difference in the success 
rate at two weeks and at three months, we 
have defined success in this series as com- 
munication that is intelligible and fluent to 
the listener and that is the chosen mode 
used by the patient three months postoper- 
atively. 


Diagnosis and Operative Treatment Involved in Patients Undergoing Tracheoesophageal 
Puncture as a Primary Procedure 


Diagnosis Operation No. of Cases 


Carcinoma of larynx Total laryngectomy 32 
Carcinoma of piriform fossa Total laryngectomy and partial 3 
pharyngectomy 


Follicular carcinoma of thyroid gland Total laryngectomy and total thyroidectomy 1 





RESULTS 


Four (11%) of our 36 patients were 
considered to be failures as defined 
above (ie, our success rate was 89% ). 
If we look at these failures more close- 
ly, we find that only two patients 
failed to develop tracheoesophageal 
voice. The remaining two patients 
developed voice but were classified as 
failures for the following reasons: 

1. The patient developed good voice. 
However, she later developed glauco- 
ma and had visual problems in man- 
aging the prosthesis. Her prime mode 
of communication is now an artificial 
larynx. 

2. The prosthesis worked well, but 
the patient died of recurrent disease 
within three months of the opera- 
tion. 

Of the 32 successful patients, there 
were two “late failures.” One patient 
disliked “fingering” the stoma. Unfor- 
tunately, she was not able to use the 
“hands-free” tracheostoma valve due 
to her irregular neck contours and 
excess mucus production, and there- 
fore abandoned the use of the prosthe- 
sis in favor of esophageal speech at a 
later date. In the second patient, the 
prosthesis extruded after three 
months. He came from abroad and 
has not yet been repunctured. 


COMMENT 


Since the first laryngectomy was 
described, surgeons have sought to 
restore speech by the creation of a 
fistula between the pharynx and tra- 
chea. Unfortunately, results have 
been inconsistent and frequently com- 
plicated by salivary leakage. Singer 
and Blom? introduced their one-way 
prosthesis, which solved the problem 
of salivary leakage. Various series* 
have confirmed the success of tra- 
cheoesophageal fistula procedures as 
a means of surgical voice restoration 
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as a secondary procedure following 
laryngectomy. 

Singer et al^ described 30 patients 
who underwent a TEP as a primary 
procedure. Although they concluded 
that the primary application of the 
Blom-Singer procedure will result in 
effective alaryngeal speech produc- 
tion, they believed that its continued 
use was limited by the inability of the 
newly laryngectomized patient to 
manage a tracheostome, puncture, 
and prosthesis simultaneously. How- 
ever, other investigators" who have 
had experience with TEP as a primary 
procedure have expressed the opinion 
that there are advantages to primary 
puncture, such as (1) the procedure is 
easily performed at the time of laryn- 
gectomy and adds little to the opera- 
tive time; (2) it eliminates the need for 
a second procedure to place the tra- 
cheoesophageal puncture; (3) the need 
for a nasogastric tube is eliminated; 
and (4) postoperative morale is 
improved because the patient knows 
that the voice is likely to be restored 
quickly. 

Unfortunately, preoperative expec- 
tations may occasionally be unrealis- 
tic? Some patients may dislike the 
sound of their tracheoesophageal 
voice when comparing it with normal 
voice. There may be a case for delay- 
ing the fitting of the prosthesis in 
such patients so that they have time 
to realize how difficult life is without 
voice. 

In our series of 36 patients, tracheo- 
esophageal speech was achieved in 34 
(94%), although only 32 (89%) were 
using the prosthesis as their chosen 
mode of communication three months 
after their operation. However, this 
still compares very favorably with the 
quoted success rates of esophageal 
speech acquisition. We believe that 
this success rate is related to the 
following factors: (1) horizontal clo- 
sure of the pharynx; (2) an upper 
esophageal myotomy at the time of 
surgery; and (3) a strong commitment 
and the team approach of the ear, 
nose, and throat surgeon, speech ther- 
apist, and patients involved. In view of 
our experience, we would endorse all 
of these factors as being advantages 
of primary puncture. 

It should be noted that the perfor- 


Voice Restoration — Milford et al 


mance of TEP at the time of initial 
laryngeal surgery does not preclude 
the patient from additionally develop- 
ing esophageal speech (as was noted 
in one ef our “late tailure” patients). 
Further support for this statement is 
provided by the fact that all of the 
patients in this series were capable of 
producing esophageal speech with 
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The issue of a primary vs a secondary 
tracheoesophageal fistula for voice resto- 
ration afier total laryngectomy continues 
to be a tapsc of discussion and debate. We 
are in the process of defining the precise 
factors that favor one approach or the 
other, and this work is one contribution to 


ease, without any intensive instruc- 
tion. 

The Blom-Singer prosthesis is usu- 
ally trouble free, although a number 
of minor problems may be encoun- 
tered." These difficulties can easily be 
overcome by the combined efforts of 
the otolaryngologist and speech ther- 
apist. However, a consistent level of 


References 


techniques as a secondary procedure following 
total laryngectomy. J Laryngol Otol 1987;101:155- 
163. 

6. Cheesman AD, Knight J, MclIvor J, et al: 
Tracheo-eosophageal ‘puncture speech’: An 
assessment technique for failed oesophageal 
speakers. J Laryngol Otol 1986;100:191-199. 

7. Wepman JM, MacGahan JM, Rickerd JC, et 
al: The objective measure of progressive oesoph- 
ageal speech development. J Speech Hear Disord 
1953;18:247-251. 

8. Gussenbauer C: Ueber die erste durch Th. 
Billroth am Menschen ausgefiihrte Kehlkopf- 


Editorial Footnote 


that effort. 

Our reviewers have pointed out that the 
authors have a somewhat generous defini- 
tion of success, since they are willing to 
accept the use of a prosthetic voicevalve at 
three months as their criterion. We feel 
that follow-up results at one year would be 
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enthusiasm is required by all mem- 
bers of the team, and in particular the 
patient, to ensure the continued suc- 
cess of this technique. The majority of 
patients leave the hospital with good 
voice, and we are of the opinion that 
TEP is the method of choice for resto- 
ration of alaryngeal speech. 
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of greater value in terms of assessing 
patient compliance, and we hope that they 
will share their further experience with us 
in a future communication. 
BYRON J. BAILEY, MD 
Chief Editor 
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Olfactory Sensitivity, Nasal Resistance, 


and Autonomic Function in Patients With 


Multiple Chemical Sensitivities 


Richard L. Doty, PhD; Daniel A. Deems, PhD; Richard E. Frye; Robert Pelberg; Aaron Shapiro, MD 


e A frequent, if not predominant, com- 
plaint of persons reporting symptoms of 
multiple chemical sensitivities (MCS) is 
that of heightened sensitivity to smells. In 
this study odor detection thresholds for 
phenyl ethyl alcohol (a major component 
of rose oil) and methyl ethyl ketone (a 
common solvent) were measured in 18 
persons exhibiting symptoms of MCS and 
in 18 matched normal controls. In addi- 
tion, nasal resistance, blood pressure, 
heart rate, and respiration rate were 
determined before and after the olfactory 
tests. Scores on the Beck Depression 
Inventory were obtained prior to testing. 
Although olfactory thresholds were equiv- 


he Clean Air Act of 1970 noted 

that the growth in amount and 
complexity of environmental pollut- 
ants brought about by industrial 
development, urbanization, and in- 
creasing use of motor vehicles has 
resulted in mounting dangers to pub- 
lic health and welfare. Such dangers 
are not only associated with outdoor 
pollution, but with indoor pollution as 
well? and include increased numbers 
of nasal, pharyngeal, and lung can- 
cers, sensory and motor disturbances, 
asthma, and a variety of anomalous 
abnormalities. Allergic, toxic, and 
irritant reactions are common re- 
sponses to air pollution, resulting in 
symptom patterns that may include 
nasal congestion, postnasal drip, 
sneezing, coughing, dyspnea, wheez- 
ing, headaches, malaise, drowsiness, 
and numerous cognitive and behavior- 
al symptoms.^? 
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alent in the two study groups, the MCS 
group evidenced significantly higher 
nasal resistances, respiration rates and 
Beck Depression Inventory scores. De- 
creases in systolic blood pressure and 
pulse were noted in both groups across 
the test sessions. These results do not 
support the hypothesis that MCS is asso- 
ciated with greater olfactory threshold 
sensitivity (at least to the two target 
chemicals), but do suggest that MCS is 


associated with depression, increased 
respiration rate, and decreased nasal air- 


way patency. 
(Arch Otolaryngol Head Neck Surg 
1988; 114:1422-1427) 


Airborne chemicals can also ad- 
versely influence the ability to smell. 
Thus, impaired olfactory function has 
been noted in industrial workers 
exposed to low levels of petroleum 
distillates," sulfur dioxide, cadmi- 
um, and a host of other chemicals.’ 
Furthermore, the human olfactory 
neuroepithelium undergoes progres- 
sive degeneration with age that 
appears to be due, in part, to repeated 
insults from airborne viruses, bacte- 
ria, and pollutants.: 

Although a heightened sense of 
smell is among the most common 
symptoms reported by individuals 
with apparent somatic hypersensitivi- 
ty to petroleum based environmental 
chemicals,^ to our knowledge the 
sense of smell has not been assessed 
quantitatively in such persons. Chem- 
ically sensitive individuals have been 
the subject of a number of medical 
reports and books, and are the basis 
for a nontraditional popular medical 
movement focused on "environmental 
illnesses."'*'* Unfortunately, careful 
study of the clinical histories, physical 
findings, and laboratory tests of 
patients with a diagnosis of environ- 
mental illness does not provide a uni- 
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form medical basis for their problems, 
and the most common complaints (eg, 
edema, fatigue, headache, inflamma- 
tion, nausea, pain, mucosal irritation, 
disorientation, and dizziness) are non- 
specific and rarely suggest selective 
organ system dysfunction.'”’® 

The primary goal of the present 
research was to determine whether 
persons who evidence symptoms of 
multiple chemical sensitivities (MCS) 
display alterations in olfactory sensi- 
tivity, blood pressure, heart rate, res- 
piration rate, nasal airflow resistance, 
and/or psychologic depression. In 
addition, this work sought to deter- 
mine whether brief exposure to low 
levels of either phenyl ethyl alcohol 
(PEA; the main component of rose oil) 
or methyl ethyl ketone (MEK; a com- 
mon solvent) influences such mea- 
sures. 


SUBJECTS AND METHODS 


The 18 subjects in the MCS group were 
recruited from two sources: advertise- 
ments placed in newsletters distributed by 
lay groups concerned about chemical 
hypersensitivity and referrals from physi- 
cians who examine and treat patients com- 
plaining of such symptoms (12 women and 
six men; average age, 46.1 years; SD, 11.2 
years). Some physicians believe that MCS 
is a chronic illness with many manifesta- 
tions and probably multiple causes.” Since 
no common underlying physiologie basis 
for MCS has been established and since 
there is lack of consensus regarding the 
specific factors necessary for a primary 
diagnosis of MCS, we operationally defined 
MCS on the basis of the following: histori- 
cal evidence of adverse effects to environ- 
mental chemicals; the achievement of a 
high score on a quantified version of Ran- 
dolph's Environmental Questionnaire" 
(REQ; an index of somatic reactions to a 
variety of chemicals and household prod- 
ucts); and careful analysis of the patients’ 
medical histories to determine whether 
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bases other than exposure to chemicals 
might explain the syraptoms. The section 
of the REQ used to help establish the MCS 
classification consisted of 91 items to 
which subjects respended with “like,” 
“neutral,” “dislike,” or “made sick from.” 
These categeries were assigned the values 
of 0, 1, 2, and 4, respectively, and the 
average item score vas calculated. The 
mean (+SD) MCS item score of these 
patients was 2.38 + 0.54. 

The 18 cortrol subjects were matched on 
the basis of zender, age (within 2.5 years), 
ethnic background, anc smoking habits to 
the MCS group and they received equiva- 
lent testing (average age, 46.7 years; SD, 
123 years) These individuals were 
obtained from a number of sources, includ- 
ing advertisements pcsted on neighbor- 
hood bulletir boards and at public events. 
To ensure that these mdividuals did not 
include persons with MCS, a prerequisite 
for their pardcipation m the study was an 
REQ item average score of less than 1.86 (a 
value that falls 2.5 SDs below the mean of 
an independent group ef 72 persons from 
the Delaware Valley who were asked to 
complete the questionnaire in a pilot 
study). The mean (+SD) REQ item score 
of the 18 esntro! subjects was 1.38 + 
0.24. 

Several aspects of the symptomatology 
of the subjects with MCS who participated 
in this study are noteworthy. Three of 
these individuals reported having their 
symptoms smmce early childhood; the 
remainder reported later symptom onsets 
with an average symptom duration of 15.6 
years (SD, 6.3 years). In addition to report- 
ing hypersensitivities te several types of 
environmental chemicals, 15 subjects 
(83.3% ) noted somatic reactions to specific 
foods, with the most offenders being citrus 
fruits, vegetables, red meat, eggs, and sim- 
ple sugars. Eleven subjects (61.1%) had 
histories suggesting that the reactions 
were initially induced by exposure to a 
specific chemical, whereas the other sub- 
jeets were less definite cn this point. Six- 
teen subjects (38.9% ) hae symptoms indic- 
ative of multiple organ system involve- 
ment, whereas two (11.1%) had symptoms 
seemingly cenined to a given system (ie, 
respiratory). The systenss reported to be 
most frequently involved were the central 
nervous system (88.975) the respiratory 
system (66.7% ), the gastrointestinal sys- 
tem (66.7%), the cardievascular system 
(21.875) the endocrine system (thyroid, 
22.2% ), and the integument (16.7%). 


Genera’ Experimental Design 
Before selection as a oarticipant, each 


subject completed, at home, a detailed 
medical history questionnaire and the 


Beck Depression Inventory (BDI). Fol- 
lowing our receipt of the «completed 
materials, each potential participant was 
interviewed by telephone. Persons who evi- 
denced a history of psychiatric or other 
medical problems that might explain their 
symptoms were excluded from participa- 
tion. The BDI scores were not used as a 
basis for exclusion or inclusion in the 
study, but they were used later to establish 
whether depression was associated with 
MCS. 

Olfactory testing was performed in two 
test sessions separated by a 15- to 30- 
minute rest period. In the first session, 
heart rate, blood pressure, respiration 
rate, and the nasal airflow resistances of 
the left and right nasal chambers were 
determined, followed by a bilateral odor 
detection threshold measurement using 
PEA. A second set of heart rate, blood 
pressure, pulse, respiration rate, and nasal 
airflow resistance measurements was then 
obtained. In the second session, the same 
physiologie measurements were taken, fol- 
lowed by an odor detection threshold test 
of each side of the nose using MEK. After 
completion of this threshold test, the heart 
rate, blood pressure, and respiration rate 
measurements were again obtained. The 
MEK testing always followed PEA testing, 
since MEK has a greater capability of 
stimulating intranasal trigeminal affer- 
ents than does PEA,” and we anticipated 
that some chemically sensitive subjects 
would report adverse reactions and request 
to terminate testing. However, none of the 
subjects reported any untoward reactions 
to the very low concentrations of either 
odorant used in this study, and all were 
able to complete both threshold sessions. 
In a few cases, data are missing for some of 
the cells of the design because of equip- 
ment failure or technician error; in such 
cases missing cell data were not estimated 
and analyses were performed on the avail- 
able data set. 

All testing was performed in an environ- 
mentally controlled stainless steel cham- 
ber specifically designed for olfactory test- 
ing. To minimize exposure to outgassing 
from painted equipment surfaces located 
in the chamber, such surfaces were covered 
with aluminum foil, and every effort was 
made to eliminate or minimize contact 
between the subjects and any plastic sur- 
faces that might contribute to their prob- 
lem. 


Olfactory Detection Thresholds 


The bilateral, PEA, single-staircase, 
forced-choice, odor detection threshold test 
is described in detail elsewhere. Brief- 
ly outlined, a trial consisted of the presen- 
tation of two glass sniff-bottles in rapid 
succession to the subject. One bottle con- 
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tained 20 mL of a given concentration of 
the odorant dissolved in propylene glycol, 
whereas the other contained 20 mL of the 
diluent alone. The bottles were opened and 
immediately placed over a subject's nose in 
a standardized manner."^* The subject's 
task was to report which of the two ran- 
domly presented stimuli evoked the stron- 
ger sensation. If no sensations were per- 
ceived or if no difference was apparent 
between the bottles, the subject was 
required to guess one or the other bottle 
(ie, the test was forced choice). No feed- 
back was given as to the correctness of the 
responses. The staircase was begun at the 
—6.00 log concentration step of a half-log,, 
step (volume/volume) dilution series 
extending from —7.50 to —1.00 log concen- 
trations, and was moved upward in full log 
steps until correct detection occurred on 
four trials at a given concentration. If a 
miss occurred on any trial before this time, 
the concentration falling one log step high- 
er was presented. When four consecutive 
correct trials occurred at a given concen- 
tration, the staircase was reversed and 
subsequently moved in 0.5-log steps, with 
either one or two trials at each step (ie, if 
the first trial was missed, the second one 
was not given, and the staircase was moved 
to the next higher concentration). The geo- 
metric mean of the last four of seven 
staircase reversal points was used as the 
threshold estimate. 

The MEK thresholds were determined in 
an analogous manner, although a separate 
threshold value was determined for each 
side of the nose and a ten-stage air- 
dilution olfactometer was used to generate 
the stimuli. Ten concentrations (0.6, 1.0, 
1.8, 3.2, 5.6, 10.0, 17.8, 31.6, 56.2, and 100 
ppm) of MEK were delivered, along with- 
blank air, to a circular, rotating, stimulus- 
sampling table with 1.5-L stimulus deliv- 
ery flasks arranged around its circumfer- 
ence (Figure). The subject sampled the 
contents of a flask from a small glass 
nozzle. The order in which each naris was 
tested was determined randomly from tri- 
al to trial. The subject wore opaque goggles 
during testing to eliminate knowledge as to 
which stimulus was rotated into position 
for sampling on a given trial. Odorant 
concentrations were empirically estab- 
lished at the final delivery point using a 
photoionization detector (mode! 910, Ana- 
lytical Instruments, Avondale, Pa). The 
olfactometer was calibrated before each 
session using a 250-ppm butadiene span 
gas and calibration factors supplied by the 
manufacturer. 


Nasal Resistance 


Nasal resistance was measured using 
anterior rhinomanometry. In this test, the 
subject breathed through a Scott full-face 
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mask (lined with aluminum foil) with a 
pneumotachometer mounted on its air- 
flow port. To measure nasal pressure dur- 
ing the breathing cycle, a 10-cm-long tube 
connected to a differential pressure trans- 
ducer was sealed inside one naris using 
surgical tape (Microfoam).* The pressure 
and flow information (transduced by a 
Mercury NR1 nasal resistance system) 
were digitized (Interactive Structure AI13 
interface) and collected, stored, and ana- 
lyzed on a computer (Franklin 1200) using 
a procedure analogous to that described by 
Pallanch and others.” Data were collected 
from the left and right nares independent- 
ly. During sampling, three to four complete 
cycles of breathing were recorded. An 
overall nasal resistance measure was com- 
puted from the data collected from each of 
the two nares. Data points for total resis- 
tance were derived by adding flows at fixed 
pressures. In this manner, the correspond- 
ing average flows from the left and right 
data sets were summed at predetermined 
pressures to derive a total data set for both 
inhalation and exhalation portions of the 
breathing cycle. Following calculation of 
total nasal resistance, an exponential func- 
tion was fit to the average pressure/flow 
values. 

To compare nasal resistances across sub- 
jects, we adopted the polar coordinate 
method of Broms et al? in which resistance 
is calculated at radii designated on the 
pressure/flow curve. A successive approxi- 
mation alogrithm was used to determine 
the intersection of the pressure and flow 
values of the curves with the radii (R.E.F. 
and R.L.D., unpublished data, 1988). 
Dependent measures used in our analyses 
included inspiratory and expiratory resis- 
tances at (1) the radius 01 of Broms et al 
and (2) the maximum radius reached by 
the pressure/flow curve during the sam- 
pling epochs. Since nasal resistance is log 
normally distributed,” we transformed the 
measures to log,) values before analysis. 


Blood Pressure, Heart Rate, and 
Respiratory Rate Measurements 


Blood pressure and heart rate were mea- 
sured using an automated sphygmoma- 
nometer (Taylor A-200 Blood Pressure 
Monitor). Respiratory rate was determined 
before the blood pressure measurement by 
quantifying inhalation-exhalation cycles 
for 60 s. 


RESULTS 
Olfactory Thresholds 


The mean (+SD) olfactory detec- 
tion threshold values are presented in 
Table 1. To assess whether the PEA 
and/or the MEK thresholds differed 
significantly between the study 
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Rotating, stimulus-sampling table to which methyl ethyl ketone odorant concentrations are fed 
from a ten-stage air-dilution olfactometer. Each sniffing port is opened by means of valve located 
immediately before the stimulus nozzle. (See text for details.) 


Table 1.—Mean (+ SD) Olfactory Threshold Values of Men and Women Within 
the MCS and Control Groups” 


MCS Group Control Group 


PEA thresholds 


MEK thresholds 
M 





*MCS indicates multiple chemical sensitivities. Phenyl ethyl alcohol (PEA) thresholds expressed as log 
volume / volume dilution in propylene glycol diluent; methyl ethyl ketone (MEK) thresholds expressed in parts 
per million in air and are based on the most sensitive of the two nostrils. (See text for details.) 


groups, the threshold values were sub- 
jected to separate univariate 
group X gender two-way analyses of 
variance (ANOVAs).** In the case of 
MEK, the data from each person’s 
most sensitive nostril served as the 
dependent measure. No significant 
effects of subject group, gender, or 
their interaction were observed in 
these analyses (Ps > .40) The MEK 
threshold data were also subjected to 
two multivariate analyses of vari- 
ance? that incorporated, respectively, 
(1) the left and right nostril threshold 
data and (2) the most and least sensi- 
tive sides of the nose. These analyses 
also demonstrated no significant 
group, gender, or interaction effects. 

To determine whether a relation- 
ship existed in the MCS group 
between the degree of self-reported 
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chemical hypersensitivity and the 
olfactory thresholds, Pearson prod- 
uct-moment correlations were com- 
puted between the average REQ item 
score and each of the threshold mea- 
sures. No significant correlations 
were found (PEA, r=-—.01; MEK, 
r= —.13; Ps > .20). 


Nasal Resistance 


The nasal resistance measures were 
subjected to separate group X gen- 
der X trials (ie, prethreshold/post- 
threshold testing) ANOVAs (replica- 
tions on last factor) for the PEA and 
MEK test sessions. Because the 
results of the analyses at the 01 radius 
of Broms et al" and the maximum 
radius were analogous, only the data 
for the 01 radius are presented herein. 
Since, in a few instances, nasal resis- 


Olfactory Sensitivity —Doty et al 


mmc Ss 


tance was tco high or maximum flow 
was toe low to ealculate a resistance 
value fer sutjects with MCS, analyses 
were performed on the data following 
exclusien of such cases. 

Overall the MCS group evidenced 
significantly higher total nasal resis- 
tances en both inhalation and exhala- 
tion than dic the controls both before 
and after the PEA and MEK test 
sessions “Taple 2; PEA: inhalation 
F{1,22)=6.5+, P<.05, exhalation 
F{1,25| = 10086, P < .01: MEK: inhala- 
tion F[ 1,24] = 3.95, P < .05; exhalation 
F{1,26] = 5.7%, P < .05.). In the case of 
MEK, the MCS and control women 
demonstratee significantly greater 
average nasal resistances during 
exhalation than did the men (respec- 
tive means — SDs = 3.21 + 4.10 and 
127+ 1221 em  H;O/L/s; gender 
F{1,26] = 5.9& P < .05). 

Exposure to the threshold-level 
concentrations of the test odorants 
also appeared to infiuence, under 
some comditons, nasal resistance. 
Thus, the subjects with MCS and the 
controls showed a significant increase 
in exhalation nasal resistance follow- 
ing exposure to MEK (Table 2; trials 
F[1,26] = <0& P < .04). In the case of 
PEA, the women with MCS demon- 
strated a. cecmase in exhalation resis- 
tance fallewiag exposure to the test 
odorant, as imlicated by a close exam- 
ination of a significant gen- 
der X group * trial interaction (pre- 
test and pəstæst respective means + 
SDs = 745+5.20 and 1.69 + 1.27; 
F{1,25] = &52 P < .05). Thus, a break- 
down by gender of this interaction 
revealed no trial effect for men 
(F(1,10] = 9.08, P».70) but it did 
reveal a triale X group interaction for 
women (F[1,15] = 11.17, P < .01). Fur- 
ther analysis »f this two-way interac- 
tion for wemen revealed a significant 
trials effect for the subjects with MCS 
but not for the controls (F[1,15] 
= 6.19, P < .0). 


Resoiratory Rate 


Overall, the MCS group had a sig- 
nificantly higher average respiratory 
rate than did he controls in both the 
PEA and MEE test sessions (Table 3; 
three-way A* OVA group main ef- 
fects: PEA 7[127]2 673, P< .05; 
MEK F[1,77] = 16.18, P< .001). Fur- 
thermore, mer had a lower respirato- 





MCS Group 





PEA test session 


*MCS indicates multiple chemical sensitivities; PEA, 
Values are in centimeters of water per liter per second. 


Table 3.—Mean (+ SD) Respiration Rate of Male and Female Subjects Before and After 
PEA and MEK Threshold Testing* 


PEA Test Session 


Pretest 











MCS group 
M 16.00 + 6.53 


17.89 + 4.08 








Normal control group 
M 11.17 X 1.89 


16.00 + 3.28 








Table 2.—Mean (+ SD) Nasal Resistance Values of Male and Female Subjects With MCS 
and Controls for Inhalation and Exhalation at Radius 01 of Broms et al?" Before and After 
PEA (Session 1) and MEK (Session 2) Threshold Testing * 


Inhalation 
Pretest 2.58 + 3.52 6.45 + 5.89 0.75 + 0.77 0.55 + 0.56 
Posttest 1.69 + 1.36 1.49 £ 121 0.56 + 0.53 0.74 + 0.92 
Exhalation 
Pretest 2.78 + 1.99 7.45 + 6.20 0.97 + 0.40 1.61 + 0.83 
Posttest 421 X 3.71 1.69 1.27 0.94 + 0.29 1.58 + 0.76 
MEK test session 
Inhalation 
Pretest 1.07 + 0.91 4.07 + 5.87 0.59 + 0.37 0.87 + 0.88 
Posttest 2.62 + 3.30 2.61 3.09 0.64 + 0.61 0.97 + 1.15 
Exhalation 
Pretest 1.45 + 1.38 5.01 + 5.10 0.74 + 0.22 1.47 + 0.87 
Posttest 2.15 + 1.92 5.07 + 5.78 0.90 + 0.23 1.65 + 0.93 


Posttest 







16.25 + 6.55 
19.56 + 5.98 






10.67 + 1.51 
15.58 + 3.06 






Control Group 




















phenyl ethyl alcohol; and MEK. methyl ethyl ketone. 





MEK Test Session 
— Crh OO Ola Ss 
Pretest Posttest 











16.00 + 4.90 
19.25 + 4.27 


16.40 + 4.56 
19.38 + 5.21 


















10.33 + 2.07 
14.25 + 2.77 


10.50 + 1.64 
15.17 + 3.16 















* PEA indicates phenyl ethyl alcohol; MEK, methyl ethyl ketone; and MCS, multiple chemical sensitivities. 
Values are respirations per minute. 


ry rate than women in both test ses- 
sions (gender main effects; PEA 
F{1,27] = 5.67, P< .05; MEK FT[1,27] 
= 8.22, P < .01). There were no signifi- 
cant differences in respiration rates 
between the prethreshold and post- 
threshold determinations for either 
odorant (Ps « .20). 


Blood Pressure 


Although no group or gender differ- 
ences were observed for diastolic or 
systolic blood pressure in either test 
session, systolic blood pressure signif- 
icantly decreased in both groups 
across the prethreshold/postthresh- 
old test interval for both test sessions 
(Table 4; PEA F[1,28] = 6.24, P < .05; 
MEK 711,28] = 4.05, P = .05). 

Heart Rate 

The average heart rate of the sub- 
jects with MCS did not differ signifi- 
cantly from that of the controls dur- 


ing either test session (three-way 
ANOVAs; group main effect Ps > .20). 
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Similarly, no differenees were found 
between the heart rates of the men 
and women under either test session 
(gender main effects; Ps > .50). How- 
ever, both the subjects with MCS and 
the controls evidenced significant 
decreases in heart rate following 
exposure to PEA but not MEK (Table 
5) (trials main effects; PEA 
F[1,30] = 7.06, P< .05: MEK FT1,30] 
= .05, P > .80). In the ease of MEK, a 
significant group X trial X gender in- 
teraction was observed (F[1,80] = 
5.42, P « .05). Two univariate two-way 
ANOVAs within each gender revealed 
a significant group X trials interac- 
tion in women but not in men (female 
F(1,22] = 6.41, P < .05; male F[1,10] = 
1.07, P ».30). Additional univariate 
ANOVAs revealed a tendency for the 
heart rate of the control, but not 
hypersensitive, women to decrease 
following exposure to MEK (control 
F{1,11] = 4.28, P = .06; hypersensitive 
F[1,9] = 2.74, P = 13). 
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PEA test session 
Pretest 


Posttest 


MEK test session 
Pretest 


Posttest 









Table 4.—Mean (+SD) Systolic Blood Pressure Values of Test Subjects Before and After 
PEA and MEK Threshold Testing * 


MCS Group Normal Control Group 





133.56 + 23.12 
128.81 + 21.42 


131.19 + 22.95 
128.94 + 19.99 











122.00 + 15.20 
116.50 + 17.61 

















119.31 + 17.11 
114.69 + 15.43 








* PEA indicates phenyl ethyl alcohol; MEK, methyl ethyl ketone; and MCS, multiple chemical sensitivities. 
Values are in millimeters of mercury. (See text for details.) 


Table 5.—Mean (+SD) Heart Rate in Beats per Minute of Male and Female Subjects 
Before and After PEA and MEK Threshold Testing * 


MCS Group Normal Control Group 


PEA test session 
Pretest 


Posttest 


MEK test session 
Pretest 


Posttest 


81.38 + 21.28 
79.38 + 18.08 


72.38 + 14.68 
73.69 + 15.93 


76.94 + 13.29 
74.28 + 11.01 


72.39 + 10.34 
71.00 + 11.80 





* PEA indicates phenyl ethyl alcohol; MEK, methyl ethyl ketone; and MCS, multiple chemical sensitivities. 


(See text for details.) 


BDI Scores 


To determine whether or not the 
MCS group was more depressed than 
the matched controls, the BDI scores 
were subjected to a group X gender 
ANOVA. Although no significant gen- 
der or gender X group interactions 
were noted (Ps > .15), the MCS group 
did evidence significantly higher 
depression scores than did the con- 
trols (respective means + SDs = 
6.88 + 5.65 and 2.44 + 2.46; F[1,28] 
= 10.98, P < .005). 


COMMENT 


The data of the present study sug- 
gest that alterations in olfactory 
threshold sensitivity are not a major 
component of the symptom complex of 
patients reporting MCS. Although all 
of the patients with MCS we tested 
reported that they believed them- 
selves to have greater-than-normal 
olfactory sensitivity, none evidenced 
threshold values markedly outside the 
general normal range. This disparity 
between self-perception and objective 
measurement could be due to several 
factors. First, although threshold sen- 
sitivity may not be altered in such 
persons, it is possible that supra- 
threshold sensitivity or the degree to 
which sensation increases across 
higher odorant concentrations is 
altered. Such phenomena were not 
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measured in this work. Second, it is 
conceivable that patients with MCS 
are acutely aware of irritant effects of 
airborne chemicals mediated via tri- 
geminal free nerve endings within the 
nasal chambers. Because olfactory 
thresholds are generally lower than 
trigeminal thresholds,” and because 
the stimuli of the present study were 
presented in an ascending manner, 
the present study unlikely measured 
such sensitivity. Third, persons who 
experience adverse reactions to chem- 
icals may become particularly aware 
of the odors of the offending environ- 
mental agents (as well as possibly 
related odors), leading them to focus 
on their already keen sense of smell, 
even though objectively their olfacto- 
ry sensitivity is normal. Finally, it is 
possible that heightened olfactory 
sensitivity occurs in subjects with 
MCS as a result of stimulation from 
either combinations of environmental 
stimuli or agents other than those 
tested in the present work. 

Given the lack of consensus regard- 
ing the factors required for the diag- 
nosis of MCS, it is reassuring that the 
patients with MCS in this study fell 
within demographic profiles previous- 
ly reported for persons with this diag- 
nosis.” Thus, the majority (66.7%) 
were well educated (15.1 mean years 
of schooling), and they reported expe- 
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riencing symptoms before the age of 
30 years, with the median number of 
years of symptoms being 13 years. 
Primary symptoms reflected the 
apparent involvement of three major 
organ systems in the majority of the 
subjects with MCS: the central ner- 
vous system (88.975), the respiratory 
system (66.7% ), and the gastrointesti- 
nal system (66.775 ). 

A major finding of the present work 
is that the MCS group evidenced sig- 
nificantly higher total nasal resis- 
tances on both inhalation and exhala- 
tion than did the matched normal 
controls, regardless of exposure to the 
PEA or MEK. Furthermore, exposure 
to the threshold-level concentrations 
of MEK resulted in significantly 
increased nasal resistance in both the 
MCS and control groups, likely 
reflecting well-established nasopha- 
ryngeal reflexes.” Interestingly, only 
the female subjects with MCS evi- 
denced a change in nasal resistance 
following PEA testing, and this 
change was in the direction of less 
nasal resistance. Whether this indi- 
cates a greater autonomic reactivity 
of patients with MCS to odorants 
requires further study. 

The fact that we did not observe 
markedly abnormal nasal resistance 
and cardiovascular physiologic reac- 
tions in the patients with MCS follow- 
ing exposure to the test odorants may 
reflect their low concentration. Thus, 
occupational medicine studies suggest 
that most chemically sensitive work- 
ers have a threshold for such reac- 
tions at a concentration level of 
around 1% of the threshold limit val- 
ue (TLV) of the American Conference 
of Governmental Industrial Hygien- 
ists, an exposure standard designed to 
provide a safe workplace." In the case 
of both MEK and PEA, the test con- 
centrations of the odorants were 
below this value.” 

Although there are numerous 
reports that MCS is associated with 
nasal congestion,'’ to our knowledge, 
the present study is the first empiri- 
cal demonstration that the degree of 
congestion differs significantly from 
that seen in controls of the same 
general age and gender. This observa- 
tion, along with the finding of height- 
ened respiration and heart rates, sug- 
gests that persons with MCS have 
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labored breathing that may be associ- 
ated with a number ef their somatic 
complain-s. It is impertant to note in 
this con»ext that the nasal airway 
represents the single largest compo- 
nent of man’s total airway resistance 
and sign ficantly influences tidal vol- 
ume, respiratory frequency, and expi- 
ratory time." 

The present data confirm the obser- 
vations ef others (eg., Schottenfeld?) 
that depression is associated with 
MCS. Onzverage, however, the degree 
of depression observed in our subjects 
was only moderate. Unfortunately, it 
is difficu t to disentangle cause from 
effect, a- many of the symptoms of 
MCS maw be caused, or at least exas- 
perated, 3y depressive and other types 
of psychs_ogic illness. In cases where 
the depression is secondary to the 
MCS, it -ould result from the disease 
process mself or from discouragement 
concerning the lack of understanding 
and possible treatments for the disor- 
der. It s of interest that patients 
without MCS who have alterations in 
smell function (particularly strange 
odor or taste-sensaticns) also evidence 
heightened levels of depression 
(D.A.D., R.L.D., R. Gregg Settle, PhD, 
et al: unpublished data, October 
1988). 

The a.terations in physiologic and 
psycholegic function of the subjects 
with MCS arestrikingly similar to the 
environmental illness reaction pat- 
terns listed by Bell. As noted by Bell, 
local allergic symptoms could account 
for the increased nasal resistance, 
inasmuch as engorgement of the nasal 
turbinates in an allergic reaction 
would decrease nasal airflow and 
thus, inewease nasal resistance. Addi- 
tionally increased excitation (seen 
herein zs increased respiratory rate) 
could be a physical manifestation of 
the reactive process, with depression 
as an associated symptom. 

The present results confirm a num- 
ber of tie largely anecdotal reports of 
somatic and behavieral symptoms of 
patients with MCS.*'* It is apparent 
from these observations that individ- 
uals su Tering from MCS are experi- 
encing zlterations in a variety of auto- 
nomic functions, including respiration 
and nasal airway patency. However, 
why or how such symptoms are trig- 
gered remains a mystery. As summa- 


rized by Mooser,? there is current 
interest in the possibility that viruses 
may be involved, at least in some 
cases, in such triggering. Impetus for 
this line of inquiry has been the simi- 
larity between the symptom complex 
of many cases of MCS and that mani- 
fested in such disorders as the 
Epstein-Barr virus syndrome. Howev- 
er, since few scientific data are avail- 
able on this point, such comparisons 
must be viewed as highly speeulative 
at the present time. 
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Treatment of Sinus Cholesteatoma 


Long-term Results and Recurrence Rate 


Torben Lau, MD, Mirko Tos, MD 


e We classified cholesteatomas as 
attic cholesteatoma, developing from 
Shrapnell's membrane; tensa cholestea- 
toma, originating in pars tensa, which is 
subdivided into tensa retraction choles- 
teatoma involving the entire pars tensa, 
and sinus cholesteatomas, developing 
from a posterosuperior retraction (perfo- 
ration). From 1964 to 1980, one-stage 
operations were carried out on 271 ears 
with sinus cholesteatomas. Follow-up 
included 9096 of the patients, and the 
median observation time was 9.75 years. 
The recurrence rate was 10%. The recur- 
rence rate was found to be independent 
of the mastoidectomy type employed. 
The best hearing results were obtained in 
ears with intact ossicular chain. We con- 
clude that, wherever possible, sinus cho- 
lesteatoma should be removed through 
the auditory canal without mastoidectomy 
just as an intact ossicular chain should be 
preserved. “Canal wall up" and ‘‘canal 
wall down” appear to be equally valuable 
mastoidectomy types, and both methods 
must be employed to obtain optimum 
results. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1428-1434) 


Ee on the proper manage- 
ment of cholesteatoma has dur- 
ing recent years resulted in a polar- 
ization of viewpoints concerning the 
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superiority of either the "canal wall 
up" or “canal wall down" technique. 
Supporters of the combined-approach 
tympanoplasty procedure carried out 
in one! or two?! stages find the results 
so satisfactory that they prefer using 
it in the majority of cases. In contrast, 
the canal wall down procedure is rec- 
ommended as the safest method by 
the majority of ear surgeons.*' Since 
reasonably good results have been 
obtained by both methods,"? the 
future of discussion must concentrate 
on how the treatment of cholesteato- 
ma can be individualized to such a 
degree that patients who will not tol- 
erate the canal wall up method are 
identified before or during surgery. 

A major disadvantage of previous 
investigations has been that no dis- 
tinction was made between the differ- 
ent types of cholesteatoma and that 
the same surgical procedure was used 
regardless of whether the cholesteato- 
ma was localized in the attic, the 
tympanic sinus, or the tubal orifice. 

To promote clinical research on 
acquired cholesteatoma and its man- 
agement, the different types of choles- 
teatoma must be analyzed separately. 
Based on the otoscopic picture, a sub- 
division into attic cholesteatoma, with 
retraction or perforation of Shrap- 
nell’s membrane, and tensa cholestea- 
toma, with retraction or perforation 
of pars tensa, represents a logical 
advance on the former practice of 
analyzing all cholesteatomas collec- 
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tively. We have further subdivided 
tensa cholesteatomas into sinus cho- 
lesteatoma and tensa retraction cho- 
lesteatoma because, in our opinion, 
they pose different surgical problems. 
Sinus cholesteatoma is defined as a 
posterosuperior retraction (perfora- 
tion) extending to the stapedial niche 
and the tympanic sinus and spreading 
from here medial to the incus and 
malleus up toward the attic and adi- 
tus. Tensa retraction cholesteatoma is 
defined as a retraction (perforation) 
of the whole tympanic membrane, 
including the inferior and anterior 
segments. The cholesteatoma mem- 
brane usually covers the whole tym- 
panic cavity and the tubal orifice and 
spreads medial to the malleus handle 
and incus up toward the attic. 

The late results of one-stage opera- 
tions in 224 ears with attic cholestea- 
toma have previously been reported.” 
The results obtained with canal wall 
up and canal wall down mastoidecto- 
‘my were largely comparable. To our 
knowledge, the surgical problems and 
long-term results in sinus cholestea- 
toma have not previously been ana- 
lyzed. 


PATIENTS AND METHODS 


From 1964 through 1980, 271 ears (266 
patients, 92 female and 174 male) with 
sinus cholesteatoma were subjected to 
operation. Five patients had bilateral oper- 
ations. Median age at the time of operation 
was 35.5 years (range, 3 to 86 years) (Ta- 
ble 1). 
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Table 1—age at Operation and Last 
Reevaluetion 


No. o^ Ears 


— 
At At Last 
Operation 


Reevaluation 





Fig 1.—Modification of intact wall technique 
consisting oí ctesclerosis drilling (O) of poste- 
rosuperior bony anulus, which ensures good 
visualization of tympanic sinus and stapedial 
niche; atticctomy (A) with preservation of thin 
bridge (B), giving fine view of anterior attic; 
and cortical-mastoidectomy. 


Intact ossiewlar chain wes found in 36 
patients (Tab!- 2) who underwent tympa- 
noplasty type L In 132 patients, the ossicu- 
lar chain wassefective, but zhe stapes was 
preserved; these cases were subjected to 
tympanoplasty type II, asually with inter- 
position using autograft or homograft 
incus or eortical bone. In she remaining 
cases, both the incus and the stapedial 
suprastructure were defective, and tympa- 
noplasty type II was performed. In most 
cases, autelogous or aomelogous incus, 
homograft sizpedius-ircus assembly, or 
cortical bene was used as columella 
between the fcotplate and tympanic mem- 
brane/fascia. “ympanoplasty type IV was 
employed in four cases. 

In 93 ears, the cholesteatoma mass could 
be removed transcanally by tympanoplasty 
alone (Table =). In the remaining cases, 


No. of Ears 


MM ——————————————————————————————————————— 


Modified 
Abnormality “Canal Wall Up" 
of Chain Mastoidectomv 


Intact chain 7 


*Canal Wall Down" 
Mastoidectomy 
With Obliteration 


Tympanopiasty 


T 


Stapes present 49 27 56 132 


Stapes absent 36 
92 
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52 15 
86 93 


103 
271 


x x Ears Operated on 
o———oO Ears Reevaiuated 


x = First Repeated Operation 


e = Second Repeated Operation 
o = Third Repeated Operation 


10 11 


Postoperative Years 





Fig 2.—Cumulated distribution of material. Operated on and reevaluatec ears related to 
postoperative okservation time and time of performance of first, second, and third reopera- 


tions. 


mastoidectomy was performed. During the 
first years, the technique most frequently 
used was canal wall down mastoidectomy 
(conservative radical operation) with oblit- 
eration and reconstruction of the ear canal 
using muscle flaps," bone chips, and fascia. 
Later on, we used a modified intaet canal 
wall mastoidectomy" with otosclerosis 
drilling (removal of posterosuperior bony 
anulus), atticotomy (removal of the lateral 
attic wall by preserving the bridge), and 
preservation of the posterior ear canal wall 
(Fig 1). The cholesteatoma is first removed 
from the tympanic sinus through the ear 
canal, then from the attic through an 
atticotomy and from aditus and antrum 
through a cortical mastoidectomy. The 
atticotomy is covered by fascia, and venti- 
lation of the cavity is secured via a retro- 
auricular draining tube, which is kept in 
place for three weeks in anticipation of 
repneumatization of the mastoid process. 
In all cases, the defective posterior part of 
pars tensa was resected and replaced by a 
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temporal muscle fascia as underlay. All 
operations were carried out in one stage. 

Postoperatively, the patients were seen 
regularly during the first two years and 
were then referred to their own otologists. 
We have seen the patients six times; the 
last three follow-up examinations were 
carried out in 1978, 1980/1981, and 1985/ 
1986 (Fig 2). A total of 244 ears (90% ) were 
reexamined once or several times. Failure 
of follow-up in 27 patients was due to 
refusal to attend any follow-up examina- 
tion (12), death from other causes (seven), 
residence in a nursing heme (one), emigra- 
tion (three), and moving to other parts of 
the country (four). The last follow-up 
examination, in 1985/1986, was attended 
by 162 patients (60%). By this time 20 
patients had died, two had moved to nurs- 
ing homes, five had emigrated, 29 had 
moved away, three could not be traced, and 
the remainder failed to attend this trial 
but had attended one or several previous 
ones. 
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Median observation time was 9.75 years 
(range, three to 21 years). For patients 
with canal wall down mastoidectomy, the 
median observation time was 12.5 years, 
and for patients with canal wall up mas- 
toidectomy, it was 8.75 years. The follow- 
up examinations included otomicroscopy, 
paracentesis of areas suggestive of choles- 
teatoma, impedance audiometry, and tone 
and speech audiometry. Median age at the 
last follow-up was 46 years (Table 1). 


RESULTS 


The primary results denote results 
obtained within the first two years of 
the operation. Late results indicate 
results obtained at the various follow- 
up examinations—in effect, the last 
trial attended by the individual 
patient. 


Residual and Recurrent 
Cholesteatoma 


In accord with the literature, we 
defined residual cholesteatoma as a 
pearllike mass in the middle ear 
behind a reconstructed tympanic 
membrane or ear canal, extending 
from a cholesteatoma remnant left at 
a previous operation. Recurrent cho- 
lesteatoma is defined as a cholesteato- 
ma developing from a deep retraction 
of either the tympanic membrane or 
reconstructed ear canal. Cholesteato- 
mas developing in deep cavities are 
also denoted recurrent cholesteato- 
mas. “Recurrence” as a general term 
denotes residual or recurrent choles- 
teatomas. 

During the observation period, 
residual cholesteatoma was found in 
the tympanic cavity in eight ears (3% ) 
and in the attic or antrum in six ears 
(2%) (total, 14 ears [5% ]). Recurrent 
cholesteatoma was found in the tym- 
panic cavity in 11 ears (4% ) and in the 
attic or antrum in two ears (1%) 
(total, 13 ears [5% ]). The total recur- 
rence rate thus amounted to 10% (27 
ears). The first six cases of residual 
cholesteatoma were detected within 
the first postoperative year (Fig 3); 
eight were identified within the first 
two years of operation and 13 within 
the first three years. All cases of 
residual cholesteatoma were discov- 
ered within the first four years. 
Detection of recurrent cholesteatomas 
took place evenly over the years, up to 
14 years after the primary procedure. 


ae "iar, 


Three of the 27 cases of recurrent 
cholesteatoma were detected at the 
last follow-up examination in 1985/ 
1986 and have not yet been reoperated 
on. All other ears have had reopera- 
tions (Table 3); three recurrent cases 
have been reoperated on twice. 
Recurrent cholesteatoma was found 
equally frequent with the two types of 
mastoidectomy (Table 4). The disease 


No. of Sinus Cholesteatoma 


8 


recurred in three ears (8%) with 
intact ossicular chain and in 14 ears 
(11%) with tympanoplasty type II; in 
the remaining ten ears (10%), the 
stapes were lacking. Most of the 
recurrent cases (24) were discovered 
at follow-up; 13 ears were discharging, 
whereas 11 cases without symptoms 
were detected at otomicroscopy. Three 
recurrent cases were discovered acci- 


L] Residual Cholesteatoma 


m Recurrent Cholesteatoma 





12 16 


Postoperative Years 





Fig 3.—Residual and recurrent cholesteatomas correlated with observation time. 


Table 3.—Reason for and Time of Reoperation * 


No. of Ears 
e o 9 c —c————————- —————— 
Time of Reoperation, y 


Reason for 
Reoperation 


Residual cholesteatoma 8 6 (3) 0 0 14 (3) 5.2 


Recurrent cholesteatoma 
Ossiculoplasty 

Cavity problems 

Reperforations 

Adhesions 

Atresia 

Total 25 (2) 


17 (4) 





3 3 10 
21) 1 (2) 10 (4) 
2 (2) O (1) 3 (4) 


10 (4) 5 (3) 57 (13) 21.0 


* Numbers in parentheses are numbers of second or third reoperations. 


Table 4.—Recurrences and Other Abnormalities by Operative Technique 


% of Ears 


MM oT aaaaiiaaaiiaiaaaaiaaaaaaaaaaauaaasssssssssssssns“ťŘi 


Modified 


"Canal Wall Up" 
Mastoidectomy 


"Canal Wall Down” 
Mastoidectomy Tympanoplasty 
With Obliteration Only 
(n = 93) 


Residual cholesteatoma 8 6 3 


Recurrent cholesteatoma s" 


Repneumatizationt 45 9 0 


Attic retractiont 8 


5 5* 


0 13 


Cavity without problemst 22 52 1t 


Cavity with problems 1 


21 0 


Not reevaluated 13 7 10 


Reoperations 20 





26 18 


* Three recurrences found at the evaluation in 1985 / 1986, not yet reoperated on. One recurrence occurred 
in the modified canal wall up group and two in the tympanoplasty only group. 


TSelf-cleansing. 


iThe cavity was found because of a reoperation with mastoidectomy for granulating otitis, but no 


recurrence. 
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dentally at -eoperation for hearing 
impairment (Table 5). 
Reoperat ons 

Up tc the ast follow-up examina- 
tion in 1955/ 986, 57 ears (21%) had 
been reepera»ed on; 11 (4%) of these 
ears had been reoperated twice and 
one ear thre times (Fig 2). Main 
causes of reoperation included residu- 
al and recurrent cholesteatoma (9%), 
reperforation (5%), hearing impair- 


T- 
ip 


Table 5.—Detection of Recurrent Cholesteatomas 


No. (?6) of Ears 
———————————————————— 
Time After First Operation, y 
—————————————————— 
Y-2 3-5 6-10 >10 









Recurrence Total 


0 0 1 
4 5 













Unexpected (reoperation for hearing loss) 2 3 (1) 
Total Recurrences 9 9 27 (10) 


* Indicates the number detected at the last evaluation in 1985/1986 and not yet reoperated on. 


Table 6.—Preoperative, Primary and Late Postoperative Hearing Level and Air-Bone Gap (Frequency 





Range, 500 to 2000 cps) by Type of Mastoidectomy 


Canal Wall Up Mastoidectomy 
I ——————————— 


Preoperative 


(n—90! (A) 


Primary 
(n=91) (B) 


Late 
(n=79) (C) 


Canal Wall Down Mastoidectomy 


———————— ——— 
Preoperative Primary Late 


(n=86) (D) 


No Mastoidectomy 


-_-_ [T+ asssssssssssulŘÃŘÃŘħiħħn—— 
Preoperative Primary Late 


(n=86) (E) 


(n=80) (F) 


(n=93) (G) 


(n=93) (H) 


(n=84) (I) 


Hearingsewel, eB 
0-20. 96 26 


21-38, % 20 
31-40, % 23 
41-58, % 12 
250, % 19 
Median, dB 32 


p* NS vs D. G NS vs E, H <.01 vs F, 


NS vs | 


<.05 vs G <.01 vs H <.05 vs | 


Air-bone gap, c3 
0-10, % 25 23 15 


11-26, % 31 27 36 
21-3C, 9» 24 22 23 
230, % 20 29 26 
Medien, dB 19 21 20 


P* NSevs D, G NS vs E, H <.01 vs F, <.05 vs G «.001vsH <.001 vs! 
NS vs | 





* NS indicates ne significant. Mann-Whitney U test. 


Table 7.—Preoperative, Primary and Late Postoperative Hearing Level and Air-Bone Gap 
(Frequency Range, 500 to 2000 cps) by Abnormality of Ossicular Chain 


intact Chain Stapes Present Stapes Absent 
————————— S 
Preoperative Primary Late 


(n=102)(G) (n=103)(H) (n=90) (I) 


Late 
(n=31) (C) 


Late 
(n=132) (F) 


Preoperative 
(n=132) (D) 


Primary 
(n=132) (E) 


Primary 
(n=35) (B) 


Preoperative 
(n=35) (A) 
Hearing ‘evel, dE 
0-20% 31 30 20 


21-30 % 23 23 22 
31-40 96 17 20 20 
41-50 96 11 12 17 | 
>50, % 17 14 20 ’ 
Median, 4B 29 30 35 


p* <.001 vs D, NS vs E, NS vs F, NS vs G <.01 vs H <.001 vs | D d. atts ) 
G <.001 <.05 vs | y 


Air-bone gap, dE 
0-10 11 37 33 


11-20 34 37 35 
21-30 34 14 18 


>30 20 11 14 
Mediam, cB 21 15 15 


F* <.004 vs D, NS vs E, <.001 vs H 


<.001 vs | x ». d | 
G <.01 vs H é 





* NS indicates no- significant. Mann-Whitney U test. 
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Table 8.—Preoperative, Primary and Late Postoperative Hearing Level by Four Evaluation Methods 
(Frequency Range, 500 to 2000 cps) 


96 of Ears 


ana 


Absolute 
Hearing, dB 


Speech Reception 
Threshold, dB 


Air-Bone 


Gap, dB Hearing Gain, dB 


; 0-20 0-30 0-20 0-30 
Preoperative (n = 269) 
Primary (n = 270) . 


Late (3-21 y) (n = 243) 19 


ment (ossiculoplasty) (4%), adhesive 
otitis (2% ), and cavity problems (1%). 
Most of the reoperations were per- 
formed within two years of the first 
procedure (Fig 2, Table 3). 





0-10 0-20 0-30 >20 >10 1-10 None Deterioration 


O--—=0 Canal Up 
e——e Canal Down 
x= — =x No Mastoidectomy 


Eardrum Abnormality and 
Tympanometry 


At the last follow-up, perforation of 
the tympanic membrane was found in 
22 ears (9%), including three ears 
with recurrent cholesteatoma. Com- 
pletely or partially adherent tympan- 
ic membranes were found in 17% of 
the ears. Pronounced tympanosclero- 
sis in the anterior or inferior part of 
pars tensa was found in 10%; in 15% 
of the ears the tympanic membranes 
were thickened with reduced mobility 
in Siegle’s pneumatic otoscope, and 
tympanometry showed types C, and B 
tympanograms. Secretory otitis was 
present in 5% of the ears. In the 
remaining 44% of the ears, pars tensa 
was normal, and there were no differ- 
ences between ears subjected to the 
canal wall up and canal wall down 
procedure. | 

At follow-up, tympanometry was 
performed on 150 ears. In addition to 
22 ears with tympanic membrane per- 
foration, tympanometry could not be 
carried out in 72 ears either because of 
large cavities or because the earplug 
did not fit tightly. A type A tympano- 
gram (50 to —99 mm H,0) was demon- 
strated in 35%, C, (—100 to —199 mm 
H;O) in 18%, C, (—200 to —400 mm 
H,O) in 27%, and B (without an 
impedance minimum) in 25%. Types 
C, and B tympanograms were predom- 
inantly found in ears with adhesive, 
retracted, or rigid tympanic mem- 
branes. 


Condition of the Cavity 


Of 86 ears subjected to canal wall 
down mastoidectomy with oblitera- 
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270 
100% 


Speech Reception Threshold, dB 


82% 


105 


64% 
x 


y------- cop n ERU 


Postoperative Years 


Air-Bone Gap 


270 243 


Air-Bone Gap, dB 


Operation 


o-.-—-o Canal Up 
e——e Canal Down 
x= — —X No Mastoidectomy 


82% 


10 


Postoperative Years 





Fig 4.—Mean SRT speech reception threshold (SRT) (top) and mean air-bone gap (bottom) in 
different postoperative periods in ears with tympanoplasty alone, canal wall up mastoidectomy, 
and canal wall down mastoidectomy. Number of ears reevaluated during each postoperative 


period is indicated at top. 


tion, 52% had self-cleaning, unprob- 
lematic, and dry cavities of varying 
size (Table 4); 21% of the ears were 
intermittently discharging and re- 
quired cleaning of the cavity; and 9% 
showed evidence of repneumatization. 
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Ears reoperated on for residual or 
recurrent cholesteatoma also ended 
up having unproblematic cavities (Ta- 
ble 4). 

Of 92 ears subjected to a modified 
canal wall up mastoidectomy, 45% 
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o-.—-o Intact Chain 
e e Stapes Present 
x= — — Stapes Absent 


Speech Heception Threshold, dB 


Postoperative Years 


O--—=0 Intact Chain 
e e Stapes Present 
x= — =x Stapes Absent 


223 105 
82% 64% 


Air-Bone Gap 


270 243 
00% 90% 


Air-Bone Gap, dB 


Postoperative Years 





Fig 5.—NMear speech reception threshold (SRT) (top) and mean air-bone gap (bottom) in 
differen! pest@erative periods in ears with intact ossicular chain, Stapes present, and stapes 
absent. Number of ears reevaluated during each postoperative period is indicated at top. 


could be considered repreumatized 
(Table 4; 27-75 had small, inconspicu- 
ous cavities that were unproblematic, 
were sel-cl»aning, and could be sur- 
veyed. Only 5ne cavity was problemat- 
ie because cf a large irregalar shape 
and intermittent discharge. Actual 
retraction o the atticotomy alone was 
seen in ®% of the ears. 


Hearine 


The last audiogram performed 
before surgery is denoted “preopera- 
tive" the Est within the first two 
years afser the operation is denoted 
“primary,” and the one made at the 
last follow-up attended by the individ- 
ual patient -s called “late.” 

The pr:mzry hearing results tended 


to be better, as evaluated by both the 
absolute hearing method and the air- 
bone gap method (Table 6), with canal 
wall up mastoidectomy than with 
canal wall down mastoidectomy. This 
tendency became statistically signifi- 
cant for the late results (P < .01). A 
contributing factor may be that the 
observation period was longer for ears 
having the canal wall down procedure 
than for those having canal wall up 
mastoidectomy. Also, preoperatively, 
the ears selected for canal wall up 
mastoidectomy showed better hearing 
than those with canal wall down mas- 
toidectomy. The hearing ability was 
best in ears without mastoidectomy, 
both preoperatively, primarily, and 
late. 
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Increasing hearing impairment 
with increasing abnormality of the 
ossicular chain was found preopera- 
tively, primarily, and late after sur- 
gery. However, in the postoperative 
course, the differenee between ears 
with intact ossicular chain and those 
with stapes present was not statisti- 
cally significant (Table 7). 

Closure of the air-bone gap within 
20 dB was present preoperatively in 
16% of the ears, primarily in 61%, 
and late after surgery in 47% (Table 
8). A speech reception threshold 
(SRT) of 30 dB or better was found 
primarily in 61% and late after sur- 
gery in 44%, compared with 24% pre- 
operatively. A hearing gain exceeding 
10 dB was achieved primarily in 59% 
and at the last follow-up in 40% of the 
ears. 

There was a strong tendency toward 
deterioration of hearing with increas- 
ing observation time, especially with 
the two types of mastoidectomy. The 
difference between canal wall up and 
canal wall down  mastoidectomy 
appeared to be greatest during the 
first ten-year period, whereas it 
became markedly reduced during the 
ensuing five-year period; 15 to 20 
years after surgery there seemed to be 
a certain stability of the results with 
the canal wall down procedure (Fig 4). 
The deterioration of hearing with 
time was especially marked when the 
SRT method was applied and less 
pronounced with the air-bone gap 
method. 

The changes occurring with in- 
creasing observation time were most 
conspicuous in ears having the most 
severe abnormality preoperatively; 
particularly, ears lacking stapes 
(Fig 5) showed a marked deterioration 
of the hearing results with increasing 
observation time, as evaluated by 
both the SRT and air-bone gap. The 
deterioration was less pronounced in 
ears with stapes present. Judged by 
the air-bone gap, ears with intact 
ossicular chain showed no deteriora- 
tion of the results up to 15 years after 
surgery (Table 5). 


COMMENT 


Sinus cholesteatomas, which al- 
ways involve the tympanic cavity and 
may spread in varying degrees to the 
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attic, aditus, antrum, and mastoid 
process, could in about one third of 
the cases be subjected with advantage 
to transcanal tympanoplasty without 
concurrent mastoidectomy. The recur- 
rence rate was not higher in this 
group of ears operated on without 
mastoidectomy, and problems with 
retractions or cavities were compara- 
ble with those met in the other 
groups. The cholesteatoma may not 
have reached the attic in all of these 
cases, but the main problem — which 
in this particular type of cholesteato- 
ma lies in the tympanic sinus— 
remains the same, ie, the spread of 
cholesteatoma in the tympanic sinus. 
No differences in recurrence rate 
were found among ears subjected to a 
modified intact wall mastoidectomy 
and those with canal wall down mas- 
toidectomy and obliteration. Howev- 
er, the reoperation rate was higher 
and the cavity problems worse in the 
canal wall down group, but the medi- 
an observation time was four years 
longer for this group, which may be a 
contributing factor. 
Repneumatization of the mastoid 
process could be demonstrated in 45% 
of the ears with canal wall up mas- 
toidectomy, and only one ear dis- 
played an unclean cavity requiring 
cleaning. In contrast, every fifth 
patient met with problems, such as 
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intermittent discharge and need of 
frequent cleaning of the cavity, fol- 
lowing canal wall down mastoidecto- 
my with obliteration. In practice, the 
ears can be regarded as randomized, 
as the latter type of mastoidectomy 
was carried out from 1964 to 1971, 
whereas from 1972 to 1980 the modi- 
fied intact wall mastoidectomy was 
the standard procedure; thus, only 
nine ears had the canal wall down 
method during this period. 

The late hearing results were sig- 
nificantly better with the canal wall 
up method than with the canal wall 
down method. By far the best results, 
however, were obtained in ears that 
did not require mastoidectomy. 

The best and most stable hearing 
was obtained in ears with intact ossic- 
ular chain and as the recurrence rate 
of cholesteatoma was not increased in 
this group of ears, we recommend that 
the ossicular chain be spared to the 
widest possible extent, with due 
respect to the radicality, and that, 
whenever possible, an attempt be 
made to remove small cholesteatomas 
through the canal. 

Although in ears with sinus choles- 
teatoma somewhat better results 
seem to be obtained using the canal 
wall up method than with the canal 
wall down method, the overall differ- 
ence, especially on the long view, is 
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not very great. Consequently, the 
results may be optimized if both 
methods are available as standard 
procedures. No matter how well docu- 
mented and well intentioned the 
claims may be that one of these proce- 
dures is the only valid method in the 
treatment of cholesteatoma, we find 
such statements demagogical. 

The future discussion of the proper 
management of cholesteatoma ought 
to focus on the type of cholesteatoma 
to be treated, answering such ques- 
tions as which type of abnormality 
lends itself to the canal wall up proce- 
dure and which to the canal wall down 
method, and in which cases the canal 
wall up procedure may give rise to 
postoperative problems. 

It is essential that the different 
types of acquired cholesteatomas are 
delineated according to their site of 
origin; this is especially important as 
far as attic and tensa cholesteatomas 
are concerned. Also, a subdivision of 
tensa cholesteatoma into sinus and 
tensa retraction cholesteatomas is 
helpful for differential purposes. Dur- 
ing the period in question, we have 
operated on 196 tensa retraction cho- 
lesteatomas and intend shortly to 
publish the results from this group, 
which, prognostically, is the poorest 
of them all. 
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Hyaiuronan Improves the 


Healing of Experimental 


Tympanic Membrane Perforations 


A Comparison of Preparations With Different Rheologic Properties 


Claude Laurent, MD; Sten Hellstrém, MD; Erik Fellenius, PhD 


e Preparations of hyaluronan at vari- 
ous concentrations and molecular 
weights were topically applied to experi- 
mentaltympanic membrane (TM) perfora- 
tions in the rat and their ability to improve 
the heaing pattern was elucidated. The 
perforations occupied the upper posterior 
quadrant of tne TM. A:terations in healing 
rate and quality of the healed TM were 
examinec bw-otomicrescopy and in histo- 
logic sectiors. Hyaluronan enhanced the 
healing rate and resulted in less opacity 
and structural alteration of the scar area. 
Closure t:me-for the TM perforations was 


l|] !ympani- membrane (TM) perfora- 

tions ame frequently seen in clini- 
cal practice as they occur in various 
pathologic conditions in the middle 
ear, eg, acut and chronic otitis media. 
The TM ean also be accidentally 
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correlated to the concentration of hyal- 
uronan but not to its molecular weight or 
viscosity. Improved scar quality was 
obtained in the presence of hyaluronan 
irrespective of its rheologic properties. 
Hyaluronan improved the restoration of 
the fibrous connective tissue layer. Treat- 
ment of TM perforations in man with hyal- 
uronan at high concentrations should be 
considered as an alternative to myringo- 
plasty. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1435-1441) 


injured via the external auditory 
canal by pressure forces, instruments, 
or foreign materials such as hot metal 
in welding casualties. In recent years, 
persistent TM perforations have also 
been noted to occur after the use of 
transmyringeal ventilation tubes.” 
Most of the traumatically caused TM 
perforations and those secondary to 
acute otitis media heal spontaneously. 
However, some perforations persist 
and have to be closed by surgical 
procedures. 

In myringoplasty, the TM »erfora- 
tion is sealed with a tissue transplant, 
using full-thickness skin, muscle fas- 
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cia, or cartilage-perichondrium.* Oth- 
ers have used adipose tissue or autolo- 
gous vein as tissue grafts.* Between 
82% and 97% of the perforations heal 
after myringoplasty.”* Despite suc- 
cessful closure, the strueture of the 
new TM is often altered. The impaired 
hearing that can be demonstrated 
after a myringoplasty has been attrib- 
uted to the scar tissue, a rigid foot- 
plate or ossicular chain, and the mate- 
rial used for grafting.*' In order to 
improve the quality of the repaired 
tympanic membrane and its function, 
it is therefore desirable to develop 
new and better methods for treating 
persistent TM perforations. It is also 
desirable to reduce the time needed 
for surgery, hospitalization, and re- 
covery of the patient to a minimum. 
Hyaluronan (hyaluronic acid or 
sodium hyaluronate; for nomencla- 
ture, see Balazs et al") is a high- 
molecular-weight polysaecharide 
widely distributed in the extracellular 
matrix. The physiologic functions and 
cell biological effects of hyaluronan 
have been reviewed recently.’ It has 
been shown to accumulate in the early 
phase of wound healing” and has been 
suggested to regulate various cellular 
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activities involved in reparative pro- 
cesses.!*!5 

The healing pattern of TM perfora- 
tions has been extensively studied 
clinically and in various experimental 
systems.'’'* In our laboratories, it has 
been shown that 1% hyaluronan 
applied to the edges of rat TM perfo- 
rations accelerated the healing 
rate.^? Most hyaluronan-treated TM 
perforations healed within seven 
days, while untreated perforations 
took 12 days to heal. In the hyaluro- 
nan-treated TM perforations the 
keratinizing, squamous epithelium 
bridged the perforation in advance of 
a supportive connective tissue layer. 

In the present study, we investi- 
gated the effects of hyaluronan prepa- 
rations having different rheologic 
properties on the healing pattern of 
TM perforations. In particular, our 
aim was to establish whether hyal- 
uronan preparations of various con- 
centrations and molecular weights 
would improve the healing rate and 
the quality of the TM scar. If so, 
treatment with specific hyaluronan 
preparations would have definite 
advantages as an alternative to 
myringoplasty in the clinical situa- 
tion. 


MATERIALS AND METHODS 


Sixty-one healthy, adult, male Sprague- 
Dawley rats weighing 250 to 350 g were 
used for the study. The animals were anes- 
thetized by injection of methohexital 
(Brietal) into a tail vein. Under an otomi- 
croscope, TM perforations were made with 
a myringotomy lancet through the exter- 
nal auditory canal under sterile conditions. 
The perforations were of equal size and 
engaged the entire upper posterior quad- 
rant of the TM (Fig 1). The perforations 
were treated with six different batches of 
sterile, pyrogen-free hyaluronan prepared 
from cock combs (Pharmacia AB, Uppsala, 
Sweden). The concentrations of the hyal- 
uronan solutions varied between 1% and 
4% and the molecular weights between 
0.7 X 10° daltons and 6X10° daltons. 
Untreated perforations and perforations 
treated with saline solution served as con- 
trols. 

Hyaluronan and saline, in amounts of 
less than 10 uL, were administered until 
the substance covered the perforation and 
its surrounding margins. The deposition 
was performed by means of a cannula (0.4 
mm in diameter) connected to a syringe. 
The animals were anesthetized daily for 14 
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days, and hyaluronan or saline was applied 
once a day until the perforations were 
permanently closed. The untreated perfo- 
rations were also checked daily for two 
weeks. The TM status was recorded daily 
for the first two weeks and thereafter at 
one and three months. At one and three 
months, the opacity of the scar in the 
upper posterior quadrant was graded 
under the otomicroscope according to the 
following four-grade scale: zero indicates 
no visible scar; plus sign, partly transpar- 
ent scar; double-plus, nontransparent scar; 
and triple-plus, white, plaquelike scar. 
Before the animals were killed at three 
months, the TMs were photodocumented 
with a middle ear endoscope (Storz) with a 
30° angle lens connected via an objective 
(Wolf Riwo, focal length, 95 mm) to a 
camera (Olympus OM2) equipped with col- 
or transparency film (Ektachrome 400 
ASA, Eastman-Kodak). A light source 
(Wolf TCP-5107, Wisex, Mólndal, Sweden) 
was attached to the endoscope. The ani- 
mals were killed with an intraperitoneal 
overdose of pentobarbital (Mebumal). 
After decapitation, the middle ears were 
fixed by immersion in 3% glutaraldehyde 
solution in 0.075 mol/L cacodylate buffer 
with 2 mmol/L calcium chloride and 4% 
povidone for at least 24 hours at 4°C. After 
fixation, all TMs were dissected from their 
bony rim, rinsed in the same buffer, and 
post-fixed in 1% osmium tetroxide in 0.1 
mol/L cacodylate buffer for two hours. 
Following dehydration in increasing con- 
centrations of acetone, the specimens were 
embedded in an epoxy resin (Polybed 812). 
Semithin sections (0.5 um) were cut on an 
ultramicrotome (Porter-Blum) and stained 
with toluidine blue. The specimens were in- 
spected and photographed under a light 
microscope (Leitz). 

Some animals were excluded from the 
study. The difference in number of samples 
at the start of the experiment and at the 
different times of evaluation, in Tables 1 
through 3, is due to accidental death under 
anesthesia, invisible TMs due to crust for- 
mation, and, in some cases, middle ear in- 
fection. Infections occurred in both un- 
treated and hyaluronan treated animals. 


RESULTS 
Saline-Treated 
and Untreated Controls 


The saline-treated and untreated 
perforations had closed after averages 
of nine and ten days, respectively (Ta- 
ble 1). The average opacity of the 
healed TM area after one and three 
months was nontransparent (++) in 
the two groups (Figs 2A and 34A). 
However, in four of ten of the saline- 
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Fig 1.—Schematic drawing of left-sided rat 
tympanic membrane showing location and 
size of perforated area (dark shading) in upper 
posterior quadrant. 


treated ears, the TM scar was partly 
transparent (+) after one month. 

Light microscopy at three months 
showed the healed areas of both 
saline-treated and untreated TMs to 
be thickened by newly formed connec- 
tive tissue rich in collagen fibres. The 
original densely packed fiber pattern 
was lacking and fibroblasts were ori- 
ented at random (Figs 2C and 3C). At 
the original margin of the perfora- 
tion, whorled retracted collagen fibers 
were discernible (Fig 3B). 


Treatment With 
Low-Molecular-Weight Hyaluronan at 
1%, 2%, and 4%, and 
High-Molecular-Weight Hyaluronan 
at 1% and 2% 


The 2% hyaluronan preparations of 
both molecular weights (0.7 X 10° and 
4.8 X10* daltons) and the 4% low- 
molecular-weight hyaluronan prepa- 
ration closed the perforations faster 
than the 1% hyaluronan solutions 
(Tables 1 and 2). With 4% hyaluro- 
nan, four of nine perforations were 
closed within three days. Compared 
with saline-treated and untreated 
perforations, the 2% and 4% hyal- 
uronan solutions enhanced the heal- 
ing rate. About half of the perfora- 
tions closed before the first control 
TMs were healed. 

The healed TM areas (Figs 4A, 5A, 
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Table 1.—Effects of Various Concentrations of Low-Molecular-Weight (0.7 X 10 Daltons) 
Hyaluronan on Closure Time for TM Perforations and Opacity of Scar" 










No. of Closed TM Perforations Opacity o: Scar, 
No. of Days After Myringotomy Median No. of Cases 

—————————— Median 
o + +Ë +++ Opacity 
















Treatment 
1% +yalurenan 
(r= 10) 


2% 4yalurenan 
(r= 10) 
4% Hyalurenan 
(m= 10) 



















Salimet (n= 10) A 
Untæatedt ; 
(222) E 
j 
* Opacity is »raded as follews: zero indicates no visible scar; plus sign, partly transparent scar; double-plus, nontransparent scar; and triple-plus, white, plaquelike ^ 
scar. TM indiceses tympamc membrane. à 
fSaline-treated and untreated perforations are referred to in text as controls. Of the 22 untreated perforations, only ten were followed up for one and three j 
months. ' 
3 

Table 2.—Effects of Various Concentrations of High-Molecular-Weight (4.3 X 109 Daltons) 

Hyaluronan on Closure Time for TM Perforations and Opacity of Scar* 

A 
No. of Closed TM Perforations Opacity of Scar, d 
No. of Days After Myringotomy No. of Cases i 
—AM Median i 
0 + ++ +++ Opacity | 

1% dHyalurchant a 
(m= 2D) j 

2% Hyalurcaan 4 
(r= tD) ; 

ad 

* Opacity is eraded as fellaws: zero indicates no visible scar; plus sign, partly transparent scar; double-plus, nontransparent scar; and triple-plus, white, plaquelike | 
scar. TM indicases tympanic membrane. 4 
*Of the 20 perforations treated with 1% hyaluronan (molecular weight, 4.3 X 10 daltons), only 15 were followed up for one and three months. 1 
1 

2 

É 

Table 3. — Effects of Various Molecular Weights of Hyaluronan at Same Concentration (1%; 10 mg/mL) ; 

on Closure Time for TM Perforations and Opacity of Scar" d 

No. of Closed TM Perforations Opacity of Scar, | 

No. of Days After Myringotomy No. of Cases y 

————— — — Median 3 

o + ++ +++ Opacity s$ 

Treatment 3 

1% Hyalurenan <] 
(C.7 X 146 S 
daltons; 1j 
ne 19) J 

1% Hyalurenant 
(43 x 196 
daltans; | 
n-29) 

196 Hyalurenan 
(€.0 x 196 
daltons; T 3 
n-—19) eee e © 0 s». & 876 @ Ws 5. 06.0 e^56.0 9 @'¢ i E, dua: .6 010.9 i. gd aj 

" Opacity is eraded as follews: zero indicates no visible scar; plus sign, partly transparent scar; double-plus, nontransparent scar; and triple-plus, white, plaquelike 1 
scar. TM indicases tympanic membrane. . 


tOf the 20 perforations treated with hyaluronan with molecular weight of 4.3 X 108 daltons, only 15 were followed up for one and three months. A 


and 6å) were partly transparent (+)  uronan (molecular weight, 0.7 X 10° with those in untreated and saline- 
after three months in all hyaluronan daltons). treated ears. The quality of the scar 
treatment groups with the exception In the latter group, the scars were did not change between one and three 
of perforations treated with 1% hyal- nontransparent (++) and comparable months in the ears treated with 1% 
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Figs 2 throughe6.—A, Eadoscopic color pho- 
tographs of tympanic membranes (TMs). B 
and C, Color ight micrcgraphs of sectioned 
TMs. in endoscopic pictures, healed posterior 
quadrant of TW is indicated (arrows) (magnifi- 
cation, X8). Lght micrcgraphs of sectioned 
TMs corresposd to same TMs photodocu- 
mented by emdoscope. Keratinizing, squa- 
mous epithelium is directed upward in all 
pictures (toluidine-blue stain; B, X93; C, 
X750). 


Fig 2.—4, Unt eated lef TM at three months 
(closure-day 1 ). Healed TM area is nontrans- 
parent. Horseshoe-shaped blanching is seen 
along peripher- of anterior half of TM. C, Note 
thickened newy formed-connective tissue rich 
in collagen fibers and abundant fibroblasts 
lacking strict cientation. 


Fig 3.—A, Sa@iine-treated right TM at three 
months (closu= day 12.. Healed TM area is 
nontransparen . Horseshoe-shaped blanching 
is seen at perishery of anterior half of TM. B, 
Thicker part o TM (star) represents original 
margin of perforation containing whorled 
retracted collasen fibers 


Fig 4.—A, Right TM treated with 1% hyaluron- 
an (molecular weight, 4.3 X 10° daltons) at 
three months (-losure day 3). Healed TM area 
is partly transparent. B, Thicker parts of sec- 
tion (stars) repsesent original perforation mar- 
gins containinc deposits of collagen. C, Note 
dense compac connective tissue layer with 
fibroblasts oriested with their long axes paral- 
lel to TM surface. 


Fig 5.—A, Left TM treated with 2% hyaluronan 
(molecular wei@ht, 4.3 X 10° daltons) at three 
months /closug» day 9). Healed TM area is 
partly transpasent. C, In connective tissue 
layer, abundast, densey packed collagen 
fibers and a few fibroblasts are seen. 


Fig 6. — 4, Left TM treated with 4% hyaluronan 
(molecular weieht, 0.7 X 10° daltons) at three 
months /closur» day 2). Healed TM area is 
partly transparent. B, Thicker parts of section 
(stars) represe«t original margin of perforation 
containing wherled collagen fibers. C, Note 
newly formed thin layer oF well-organized con- 
nective tissue rich in condensed collagen 
fibers bu! sparse in fibroblasts. 


+++ 
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Opacity of TM Scar at Three Months 
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Closure Day of TM Perforations 


Fig 7.— Graph representing opacity of tym- 
panic membrane (TM) scar at three months in 
relation to day of closure of TM perforations in 
ears treated with 195 hyaluronan (molecular 
weight, 4.3 X 10° daltons). See ‘‘Materials 
and Methods” section for explanation for 
opacity scale. 


and 2% hyaluronan (molecular 
weight, 4.3 X 10* daltons). The day of 
closure of the perforations did not af- 
fect the ultimate opacity of the healed 
TM area (Fig 7). 

In histologic sections, the original 
margin of the perforation was easily 
discernible as thickenings containing 
whorled masses of retracted collagen 
fibers (Figs 4B and 6B). The healed 
TM areas in all hyaluronan-treated 
ears, irrespective of the concentration 
of hyaluronan used, were thinner than 
corresponding areas of untreated TMs 
(Figs 4B and C, 5B and C, 6B and C, 
and 2B and C). In the fibrous connec- 
tive tissue layer, densely packed colla- 
gen fibers were discernible and the 
sparsely occurring fibroblasts were 
oriented with their long axes parallel 
to the TM surface (Figs 4C, 5C, and 
6C). 


Treatment With 1% (10 mg/mL) 
Hyaluronan Preparations of 
Different Molecular Weights 


Irrespective of the molecular 
weight (0.7 X 10°, 4.3 X 105, and 6 X 10° 
daltons), all perforations treated with 
hyaluronan healed in eight days, on 
average (Table 3). At three months, 
the opacity of the scar in the TM was 
less pronounced (+) in ears treated 
with higher-molecular-weight hyal- 
uronan than in ears treated with a 
low-molecular-weight (0.7 X 10* dal- 
tons) preparation (++). The results of 
the histologic examination were simi- 
lar to the findings in the hyaluronan- 
treated ears described above. 
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COMMENT 
Effects of Hyaluronan on the 
Healing Rate 


The results of the present study 
confirmed our previous observa- 
tions that hyaluronan applied to 
experimentally performed TM perfo- 
rations considerably enhanced the 
healing rate. About 50% of the hyal- 
uronan-treated perforations healed 
prior to the earliest closures of the 
saline-treated and untreated perfora- 
tions. At similar molecular weights, 
in 2% and 4% hyaluronan prepara- 
tions, the perforations closed faster 
than following treatment with 1% 
hyaluronan. In fact, the earliest clo- 
sures were noted after treatment with 
4% solution. In eontrast, when com- 
paring hyaluronan preparations of 
varying molecular weight at the same 
concentration, there was no difference 
in the healing rate. At high concentra- 
tions, hyaluronan is present as a con- 
tinuous chain meshwork and not as 
independent molecules." It is possible 
that the migrational rate of the kera- 
tinizing squamous epithelial cells is 
influenced by the density of this net- 
work. Regarding the enhanced heal- 
ing rate, we previously showed” that 
application of hyaluronan to the per- 
foration allows retracted collagen 
fibers at the margin to "float out" into 
the gap of the perforation. Within two 
to three days, the perforated area is 
covered by a fragile hyaluronan-kera- 
tin sheet rich in polymorphonuclear 
leukocytes and macrophages. Within 
this sheet, the squamous keratinizing 
epithelial cells migrate out to bridge 
the perforated area in advance of a 
supporting connective tissue bed. 
Hyaluronan preparations of differing 
concentrations and molecular weights 
also differ in their viscosity. The 1% 
preparation with molecular weight of 
6 X 10° daltons is gel-like (viscosity, 
>1000 pascal-seconds [Pas]) compared 
with the almost watery 1% prepara- 
tion with molecular weight of 
0.7 X 10° daltons (viscosity, <1 Pas). 
Despite this difference in viscosity, 
the two hyaluronan preparations 
healed the perforations at a similar 
rate. As the molecular weight does not 
affect the healing rate, it can be 
inferred that the viscosity is also of 
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minor importance for an early closure 
of the perforations. 


Hyaluronan Affects the Quality of 
the Healed TM Area 


Application of hyaluronan to the 
perforated TM area markedly influ- 
enced the structural quality of the 
healed TM. Only two to three weeks 
after closure, the healed TM areas 
were partly transparent. At three 
months, the healed TM areas in all 
hyaluronan treatment groups, except 
the 1% hyaluronan with molecular 
weight of 0.7 X 10° daltons, exhibited 
less opacity than the saline-treated 
and untreated TMs. There could be 
several reasons for the TMs treated 
with the 1% low-molecular-weight 
hyaluronan preparation having an 
appearance similar to the control 
groups. The “watery” hyaluronan 
preparation (viscosity, <1 Pas) could 
rapidly disappear from the perforated 
area but may also have a different 
influence on cellular events. The bene- 
ficial effects of the various hyaluro- 
nan preparations on the quality of the 
TM scar occurred within one month, 
as the otomicroscopic appearances 
were similar at one and three 
months. 

In histologic sections, the healed 
TM areas in the hyaluronan-treated 
ears were thinner than in the controls. 
The most striking difference between 
hyaluronan-treated and untreated 
TMs was confined to the fibrous con- 
nective tissue layer. In a normal rat 
TM, this layer is less than 5 um thick 
and composed of strictly oriented, 
densely packed collagen fibers. In a 
spontaneously healed TM perforation, 
this layer is thickened manyfold and 
the original structure is replaced by a 
loose connective tissue rich in fibro- 
blasts. The healed areas of the hyal- 
uronan-treated TMs, though still con- 
siderably thicker than a normal TM, 
exhibited few fibroblasts and signs of 
densely packed collagen fibers strictly 
oriented parallel to the epithelial sur- 
face. 


The Effects of 
Exogenous Hyaluronan on the 
Wound Healing Process 

We can only speculate on the effects 
that exogenous hyaluronan exerts on 
the wound healing process. It appears 


that viscous hyaluronan can act as a 
scaffold that supports and orients the 
proliferating, keratinizing squamous 
epithelium. Other authors have shown 
that hyaluronan is the major glyco- 
saminoglycan synthesized during 
stages of cellular migration” and 
thus may stimulate this process. 
Wound edges are hyaluronan-rich 
environments’ and the presence of 
hyaluronan may enhance the cellular 
migration in wound areas during tis- 
sue repair." 

In superficial skin wounds treated 
with hyaluronan” a noncornified epi- 
thelium rapidly covered the wound 
areas on an underlying bed of connec- 
tive tissue of normal appearance 
except for more numerous fibroblasts. 
The application of exogenous hyal- 
uronan to a wound area may mimic 
and reinforce” the initial production 
of hyaluronan that occurs in a newly 
formed wound.” Hyaluronan may pre- 
vent cells from adhering to each oth- 
er? and could facilitate cell detach- 
ment from the substrate.” These and 
other cell-to-cell and cell-to-substrate 
interactions?" may contribute to the 
enhanced cellular migration that 
occurs in hyaluronan-rich matrixes. 
We cannot, however, at present 
exclude the possibility that hyaluro- 
nan also influences cell prolifera- 
tion. 5^ These interactions are com- 
plex, as they probably depend on at 
least three parameters: the size and 
concentration of the hyaluronan and 
the type of cell in question. There are 
also several other matrix substances 
present in the vicinity of a wound 
margin, and one of them, fibronectin, 
may interact with hyaluronan? Re- 
cently, a role for hyaluronan during 
tissue repair was also proposed 
through its interaction with fibrin in 
the early organization of the wound 
matrix.! 

In our previous study," we found 
that the final quality of the healed TM 
area was related more closely to expo- 
sure to hyaluronan than to the time of 
closure of the perforation. These re- 
sults were confirmed in the present 
study. The superior quality of the 
hyaluronan-treated, healed TM areas 
compared with untreated TMs ap- 
pears to be related to a more rapid 
restoration of the architecture of the 
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connective tissue layer. A condensed 
layer of oriented collagen fibers can 
be identified within three months, 
whereas the corresponding layer of a 
spontaneously healed TM perforation 
is thick and composed mainly of loose 
connective tissue rich in fibroblasts. It 
should be mentioned in this connec- 
tion that mechanisms have been 
described by which concentrated poly- 
mer systems, such as compartments 
of connective tissue polysaccharides, 
can induce organized structures by 
directed diffusion? or by convectional 
flow.? This should be important in the 
deposition of collagen. Fibroblasts are 
the main collagen-synthesizing cells 
and it is known that, directly or indi- 
rectly, hyaluronan stimulates fibro- 
blast proliferation.'*** Studies both in 
vitro? and in vivo% have shown that 
hyaluronan is able to increase the 
formation of new collagen. 

It is feasible that the early and late 
beneficial effects of exogenous hyal- 
uronan on the healing of a perforated 
TM are related to multiple interac- 
tions with various cellular activities 
involved in the different stages of the 
wound healing process. 


Clinical Implications 


The beneficial effects of hyaluronan 
on the healing of TM perforations 
were obtained in an animal model and 
applied to "fresh" traumatic TM per- 
forations. Hyaluronan of course could 
act quite differently in man and in the 
treatment of chronic, long-standing 
perforations. Chronic, persistent TM 
perforations are poorly vascularized 
and contain hyalinized fibrous tissue 
in the perforation margin," indicating 
a low cell biological activity. If hyal- 
uronan could activate similar mecha- 
nisms in a persistent perforation in 
man as in an acute one in rat, one 
would expect a rapid and improved 
healing process. In fact, in a recent 
open study? of unselected patients 
with TM perforations of varying size 
and duration, it was reported that 
topical application of 1% hyaluronan 
solution closed 60% of the perfora- 
tions. The best results were obtained 
on small and medium-sized dry TM 
perforations. If hyaluronan not only 
accelerates the healing rate but also 
reduces the formation of scar tissue in 
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perforated TMs ir man, its effect 
would be een more desirable. Since it 
has beer showr that hyaluronan lacks 
ototoxicty,? its use in clinical trials 
may be regarded as safe. However, 
several aspects remain to be further 
investigated, eg, the importance of the 
number of applications and whether 
hyaluronan should be applied to in- 
tact or wounded perforation margins. 
Controlled climieal studies to reveal 
the effects-«f the healing properties of 
hyaluronar on chronic, persistent TM 
perforations amd to answer the ques- 
tions raised above are now in 
progress. 

If treatmen- of TM perforations 
with hyaluronan at high concentra- 
tions becomes a viable alternative to 
myringeplesty. it will also eliminate 
or reduse the time required for sur- 
gery, hospi-alization, and recovery of 
the patient 
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Regulation of Negative Middle Ear Pressure 
Without Tubal Opening 


Leif Hergils, MD, Bengt Magnuson, MD, PhD 


e We studied the capacity of the mid- 
die ear to regulate a negative pressure 
despite a closed eustachian tube. The 
test was performed in a pressure cham- 
ber designed for subatmospheric pres- 
sures, which enabled us to apply a nega- 
tive middie ear pressure. In recumbent 
subjects, the hydrostatic effects of the 
body position and the negative pressure 
locked the tube. The subsequent pres- 
sure change was monitored by serial tym- 
panometry. Despite a closed eustachian 
tube, a substantial capacity of reducing 
negative pressure was present. This 
capacity is not explained only by hydro- 
static effects. The classical “hydrops ex 
vacuo” theory, which postulates a contin- 
uous gas absorption under the present 
conditions, is not consistent with our find- 
ings. Instead, they are in agreement with 
the view that the turnover of middle ear 
gas by diffusion is a bidirectional process 
that may even show a positive balance. 

(Arch Otolaryngol Head Neck Surg 
1988; 114:1442-1444) 


good knowledge of normal phys- 
iology is essential for under- 
standing pathophysiology and the 
development of ear disease. The clas- 
sical “hydrops ex vacuo" theory states 
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that the gas enclosed in the middle ear 
cavity is continuously being absorbed. 
Under physiologic conditions the gas 
absorption is compensated by inter- 
mittent opening of the eustachian 
tube. When this ventilation is insuffi- 
cient, negative pressure develops in 
the middle ear, which leads to retrac- 
tion of the tympanic membrane and 
effusion of fluid. The results of some 
recent experimental studies are not 
compatible with this view.'’ Evidence 
has been presented in favor of a bi- 
directional gas exchange. This ex- 
change may leave a positive balance 
with development of positive middle 
ear pressure. The aim of this study 
was to monitor spontaneous pressure 
changes in the middle ear, while pre- 
venting tubal opening, and after 
inducing a negative middle ear pres- 
sure. Tubal closure was accomplished 
by having the test subjects assume a 
recumbent body position. After induc- 
ing negative pressure in a pressure 
chamber, the middle ear pressure was 
monitored by serial tympanometry. In 
the presence of gas absorption, one 
would expect a progressive decrease of 
the middle ear pressure. 


SUBJECTS AND METHODS 


This study was performed in a pressure 
chamber designed for applying subatmo- 
spheric pressure. Fifteen adult subjects 
with healthy ears, as evidenced by otosco- 
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py, were studied. The subject was first 
sitting up, and a subatmospheric pressure 
of —200 decaPascal (daPa) was applied in 
the pressure chamber (100 daPa = 101.9 
mm H,O). The middle ear pressure was 
equilibrated by repeated swallowing; this 
was checked by tympanometry. The sub- 
ject then laid down on a bed, and the 
middle ear pressure was measured every 
minute by tympanometry for ten minutes. 
This was performed to measure pressure 
changes in the middle ear due to the hydro- 
static effect in the recumbent body posi- 
tion. The pressure in the chamber was then 
returned to atmospheric level, which 
caused a negative middle ear pressure. The 
pressure was measured every minute for 
another 40 minutes, giving the opportunity 
of studying spontaneous pressure changes 
in response to the induced negative middle 
ear pressure in a closed middle ear cavity. 
The tubal closure was acquired in a physi- 
ologic way, using the fact that tubal open- 
ing is hampered in the recumbent position. 
Some subjects can open their eustachian 
tubes; however, three subjects were ex- 
cluded due to early pressure equilibration 
caused by tubal opening. In two other 
subjects early tubal opening was less obvi- 
ous, but could not be ruled out. In addition, 
one subject was excluded due to technical 
difficulty in obtaining acceptable tympa- 
nometric readings. In one subject, we stud- 
ied the intraindividual variation, and the 
possible influence on middle ear pressure 
readings by the frequent tympanometric 
measurements. 

The total change in the negative middle 
ear pressure during the observation period 
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is described. The slopes of the regression 
lines for the initial ten minutes, when 
subjects were lying down, are compared 
with the slopes of the regression lines for 
the following ten minutes, when a negative 
middle ear pressure had been introduced. 
This makes it possible to judge whether a 
pressure change can be explained only by 
hydrostatic effects caused by the recum- 
bent position of the subjects, or if other 
factors are involved in the regulation of 
the applied negative middle ear pres- 
sure. 


RESULTS 


Of the 15 investigated ears, six were 
excluded from the study for reasons 
mentioned above. In the remaining 
nine ears, there were no indications of 
early tubal opening. A rapid pressure 
reduction was recorded later during 
the test in two subjects; they are 
excluded from the ealculation of the 
total pressure change. During the 
first ten minutes the pressure 
decreased in two ears, and increased 
in seven ears. However, after applying 
the negative middle ear pressure, we 
found an increase in the pressure in 
all nineears. The slopes of the regres- 
sion lines for the first ten minutes 
after applying the negative middle ear 
pressure were significantly steeper 
than the slopes of the regression lines 
for the ten minutes before, P < .01 
(paired ¢ test). This means that a 
higher rate of pressure change was 
present-after the induction of a nega- 
tive middle ear pressure (Fig 1). 

In the seven ears in which no suspi- 
cion of tubal opening was present at 
any time during the 40 minutes after 
introduction of the negative middle 
ear pressure, the total change of mid- 
dle ear pressure was a mean of 
+85.4 + 28.6 daPa. To get an idea of 
intraincividual variation, we retested 
one sub;eet under identical conditions 
(Fig 2). This brief check indicates that 
the intraindividual variation is of 
minor importance. The frequent tym- 
panometric measurements do not 
seem to influence the pressure course; 
this is illustrated in Fig 3. 


COMMENT 


The experiment is based on the con- 
dition taat the middle ear is a closed 
cavity. This was accomplished by the 
fact that the eustachian tube is often 
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Fig 1.— Middle ear pressure changes in one subject. Recordings for first ten minutes show effect 
of recumbent body position. In this case there is no obvious pressure change. Recordings for 
following 40 minutes show how middle ear pressure slowly increased after introduction of a 
negative middle ear pressure. daPa mdicates decaPascal. 
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Fig 2.—Recordings from two identica test procedures in same ear. Results are nearly identical. 


daPa indicates decaPascal. 


locked in the recumbent bodr posi- 
tion, an effect further enhanced by 
the applied negative middle ear pres- 
sure. Even under these concitions, 
however, roughly half the subjects 
may still be able to open their eusta- 
chian tubes more or less frequently. 
This estimation is based on results in 
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earlier experiments by us,'? and by 
Shinkawa et al.’ 

Thus, the exclusion of five of 15 
subjects due to early tubal opening, 
and the observation of tubal opening 
later during the registration in two 
other subjects seems to be a reason- 
able drop-out rate in this study. 
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Fig 3.—Pressure readings from both ears in one subject; solid squares indicate right ear; and 
open squares, left ear. In right ear, tympanometry was performed with standard test procedure. In 
left ear, tympanograms were taken with five-minute intervals. No obvious difference is seen. daPa 


indicates decaPascal. 


The striking result in this study is 
the substantial capacity of regulating 
the applied negative pressure in the 
middle ear in the absence of tubal 
ventilation. In all subjects fulfilling 
the condition of a closed middle ear 
cavity, we found an increase in the 
pressure. This is in contradiction to 
the hydrops ex vacuo theory that pos- 
tulates a progressive decrease in the 
middle ear pressure owing to gas 
absorption. The exact cause for the 
pressure increase found in this study 
cannot be determined; several expla- 
nations are possible. A change in the 
position of the tympanic membrane 
can change the middle ear pressure,’ 
but this is less likely in our study. 
Changes in the thickness of the muco- 
sal lining of the middle ear cavity due 
to hydrostatic effects might explain 
part of the pressure increase.” How- 
ever, comparing the pressure change 
during the initial part of the test, and 
after negative middle ear pressure 
had been induced, we found that the 
hydrostatic effect on the mucosa by 
the recumbent body position cannot 
explain the total pressure change. A 


further possibility is that the hydro- 
static pressure effect is enhanced by 
the applied negative pressure. This 
might produce an increased transuda- 
tion with accumulation of fluid in the 
middle ear cavity. 

Finally, there might be gas diffu- 
sion from the surrounding tissues to 
the middle ear cavity. A spontaneous 
increase of the middle ear pressure 
during rest and sleep, and indirect 
evidence of carbon dioxide diffusion to 
the human middle ear cavity under 
these conditions, has been described 
earlier by us.? These results were 
later confirmed by Shinkawa et al.’ A 
rise in the middle ear pressure during 
sleep has also been reported by By- 
lander et al^ in children. Animal 
experiments seem to confirm the the- 
ory of a bidirectional gas diffusion. 
Buckingham et al’ reported results 
from experiments in dogs with con- 
trolled respiration. Their findings 
regarding middle ear pressure 
changes during hypoventilation and 
hyperventilation were consistent with 
ours in human subjects. An increase 
in the middle ear pressure was found 
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during hypoventilation, and a de- 
crease in the pressure occurred during 
hyperventilation. Yee and Cantekin®’ 
described a constant or rising middle 
ear pressure in anesthetized rhesus 
monkeys breathing room air. 

The classic hydrops ex vacuo theory 
postulates a constant absorption of 
gas leading to a negative pressure in 
the closed middle ear cavity. The the- 
ory is not consistent with our finding 
of a substantial capacity of regulating 
an applied negative pressure in the 
closed middle ear. This indicates that, 
besides the eustachian tube, there are 
other important pressure regulating 
factors in the middle ear. Our findings 
are in agreement with the view that 
the turnover of middle ear gas by 
diffusion is a bidirectional process 
that may even show a positive bal- 
ance. 
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Management of Hemophilia in 


Otoleryngologic Surgery 


A Contemporary Protocol 


Timothy A. Scott, MD; Robert K. Jackler, MD; Marion A. Koerper, MD 


e Hemophiiacs are well known to be 
among the hich-risk groups for acquiring 
acquired immunodeficiency syndrome 
due to their fæquent exposure to pooled 
blood products. We reviewed our recent 
experience in-olving hemophiliacs under- 
going a variety of otolaryngologic surgical 
procedures. A. protoco! was developed to 
minimize the msks of hemorrhage through 
the judicious of preeperative and post- 
operative coagulation replacement prod- 
ucts. Modern *emostat:- techniques, such 
as the use of te surgical taser, also had a 
role in lessenieg the inc dence of bleeding 
problems. Thesrelative nisks of the various 
hemostatic products with regard to the 
transmission »f Communicable diseases 
such as acquired immunodeficiency syn- 
drome and heoatitis were evaluated. Re- 
cent data suegest that heat treatment of 
factors VIII ane IX concentrates eliminates 
the risk of zcquired mmunodeficiency 
syndrome trarsmission and these heated 
concentratesshouid be usec in preference 
to older procucts. Hepatitis remains a 
problem, but ħis risk may be reduced to 
some degree through immunization with 
hepatitis B vaccines tma! have recently 
been proved sfe and effective. 

(Arch Otolaryngol dead Neck Surg 
1988; 114: 1445-1448) 
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QO the past 20 years, numerous 
advances have taken place in the 
management of the hemephiliac 
patient who must undergo a surgical 
procedure. Before this time, whole 
blood and plasma were the only coag- 
ulant replacement substances avail- 
able for use in these patients. During 
the 1960s, a concentrated preparation 
of factor VIII (cryoprecipitate) and 
lyophilized pooled concentrates of fac- 
tors VIII and IX became widelr avail- 
able. These greatly improved tke safe- 
ty and efficacy of hemostatic therapy 
and allowed surgical procedures to be 
performed with substantially less 
morbidity and mortality. 
Unfortunately, factor replaeement 
therapy proved to be associated with 
significant risks. Hepatitis hes long 
been recognized as a serious and fre- 
quent hazard of treatment with 
pooled blood products. Identification 
of the hepatitis-associated zntigen 
has only partially alleviated this 
problem. More recently, many hemo- 
philiacs have become infected with 
the human immunodeficiency virus 
(HIV), and some have gone on to 
contract the lethal acquired innnuno- 
deficiency syndrome (AIDS). This has 
dramatically curtailed the elective use 
of blood replacement products. To cir- 
cumvent the risks associatec with 
blood-derived therapies, numerous 
pharmacologic agents with hemostat- 
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ic properties have been developed. 
Among these are the hormone desmo- 
pressin acetate (1-deamino-8-D-argi- 
nine vasopressin [DDAVP)) and fibri- 
nolysin inhibitors such as aminoca- 
proic acid (Amicar) and tranexamic 
acid (Cyklokapron). Newer surgical 
tools, such as the laser and cryosurgi- 
cal techniques, have further reduced 
the tendency for postoperative hemor- 
rhage. These advances have allowed 
consideration of elective surgical pro- 
cedures that would previously not 
have been feasible in hemophiliacs. 
The intent of the present study is to 
propose a protocol for the optimal 
hemostatic management of the hemo- 
philiac patient undergoing elective 
surgery in the head and neck region. 
In addition, the relative safety of 
currently used coagulation replace- 
ment products with respect to the 
transmission of infectious disease is 
reviewed. 


PATIENTS AND MATERIALS 


The charts of all patients with hemophil- 
ia who underwent otolaryngologic proce- 
dures at the University of California, San 
Francisco, between the years 1981 and 1987 
were reviewed. Six patients from ages 1 to 
49 years underwent a total of ten proce- 
dures. In each case the diagnosis of hemo- 
philia had been made preoperatively. Lab- 
oratory analysis was used to identify the 
type of hemophilia and to establish the 
degree of factor deficiency as well as the 
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vA Mild Hemophilia A 
y 2596 Factor VIII 
Preoperative Test 
Response to DDAVP 


Factor VIII 
>50% 


e Preoperative Dose 
y DDAVP 
b 
a 
No Bleeding 
p 
E. Monitor Patient 
F 


ox. Ah al 


Factor VII 
<50% 


zZ I cea 


Moderate or Severe 
Hemophilia A <5% Factor VIII 
Heat Treated Factor VIII 

Protocol 


Preoperative Loading 
Dose to Attain Factor VIII 


Level 100% of Normal 





Supplement 


Amicar IV Then Orally 
When Taking Liquids 
(Reduces Factor VIII 

Requirement in Selected Cases) 


Optional 


Half the Loading Dose Given 
at End of Procedure 


Maintenance Dose Given Every 
8?C for 3-5 Days Postoperatively; 
Trough Levels Checked Each Morning 


Dosing Interval Changed to Every 12°C 
When Trough Level Consistently 
Increasing; Maintain Trough Level >50% 
Through 2nd Postoperative Week 





b 3rd Week— 
g Concentrate Daily for One Week 


1. For Bleeding at Any Stage Return to Factor VIII Protocol 


k 2. Hemophilia B Patients Require Adjusted Protocol Dosing 4th Week — 
be Concentrate Every Other Day for One Week 





E 
p 
| . Protocol for patients with hemophilia A (factor VIII deficiency) undergoing surgery. 
possible presence of inhibitors. follows: Shortly before the operation, fac- Under this protocol, four patients 
The commonly used blood-derived prod- tor VIII (50 U/kg) for hemophilia A or received factor VIII and one patient factor 
ucts for hemostasis are fresh frozen plas- ^ factor IX (100 U/kg) for hemophilia B is IX. Cryoprecipitate was used solely in a 
ma, cryoprecipitate, and concentrated clot- ^ infused to obtain a plasma level 100% of ^ young patient who had not seroconverted 
[e ting factors. Fresh frozen plasma is seldom — normal. Half the loading dose (ie, mainte- for the hepatitis antibody. Aminocaproic 
used in the hemophiliae as itis relatively nance dose) is given at the end of the acid was used as a supplement in two 
» poor in clotting factors. Cryoprecipitate is procedure. For the first three to five post- patients who had tonsillectomy and ade- 
ré derived from a single donor and has an operative days, the maintenance dose of noidectomy and the patient who under- 
E? enhanced concentration of factor VIII. concentrate is administered every eight ^ went composite resection with radical neck 
K Further purification yields lyophilized fac- ^ hours for hemophilia A or every 12 hours dissection. 
* tor concentrates that may be derived from for hemophilia B to keep trough factor 


literally thousands of donors. 
| Our treatment protocol for hemophiliacs 
, undergoing surgery changed after hepati- 
tis vaccine became available in 1982. 
Before that time hemophiliacs were given 


: eryoprecipitate unless they demonstrated 
ie serologic evidence of immunity to the hep- 
re atitis virus. In patients with antihepatitis 
bs antibodies, factor concentrate was em- 
E ployed. Although this product carries a 
[TE higher risk of infection, it is more potent 
fe and has several clinical advantages, such 
T as greater stability and suitability for use 
I on an outpatient basis. In recent years, 
h with the widespread use of hepatitis vac- 
E. cine, factor concentrates have become the 


preparation of choice for the vast majority 
of clinical circumstances. 
The protocol (Figure) used now is as 


1446 


Dt se Sv: 


\ 
i 


levels greater than 50%. Factor levels are 
usually observed to rise by this time. When 
the trough level approaches 75%, the dos- 
ing interval is changed to every 12 hours 
for patients with hemophilia A and once a 
day for those with hemophilia B until the 
end of the second postoperative week. At 
this time most patients are allowed to go 
home, with factor replacement once a day 
for one week and then every other day for 
an additional week. Should a hemorrhagic 
complication occur at any time in the post- 
operative period, factor levels are main- 
tained at 100% for three days after 
cessation of bleeding, and the protocol is 
otherwise followed. The protocol may be 
modified for those undergoing minor pro- 
cedures such as myringotomy with tube 
placement. 
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RESULTS 


The Table shows the surgical proce- 
dure, type of replacement used, and 
the result in the series. A total of ten 
operations were performed with two 
patients having combined procedures. 
The mean number of hospital days 
was 14.5 for tonsillectomy or adenoi- 
dectomy and 3.0 days for myringoto- 
my and tubes. 

Four complications related to some 
degree of bleeding were observed. In 
the first patient, a wound hematoma 
of the neck developed 13 days after the 
operation. It slowly progressed, and as 
the patient became uncomfortable the 
decision was made to drain the collec- 
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Patient’ 
Age. y 
1/49 


Disease 
‘Hemophilia A 





dissection 
Tonsillectomy 










2/18 ‘Hemophilia A 


Adenoidectomy 









3/2 Hemophilie A 





4/12 Hemophilia A 


tubes 









Hemophilie B PE tubes 





Hemophilie A 
laser 








laser 


‘Six Hemogniliac Patients Undergoing Otolaryngologic Procedures * 


Procedure 


Composite resection 
with radical neck 













Myringotomy and tubes 
Removal of tubes 


Adenotonsillectomy and 
myringotomy and 






Adenotonsillectomy 
Myringotomy and tubes, 


Myringotomy and tubes, 











Treatment 
Factor VIII, 
aminocaproic 
acid 
Factor VIII, 
aminocaproic 
acid 
Factor VIII, 
aminocaproic 
acid 
Cryoprecipitate 
Cryoprecipitate 
Factor VIII, Hemorrhage from 
aminocaproic oropharynx 36 h 
acid after early 
discharge 
HIV+ 
Oozing from 
oropharyn» 
None 


Complications 


Wound hematoma, 
HIV+ 
































Persistent oazing 
HIV+ 


















Factor IX 
Factor IX 










Factor VIII (heat 
treated) 
Factor VIII (heat 
treated) 










None 





* HIV+ indicates positive tor human immunodeficiency virus; PE, polyethylene. 


tion of blooc. He was given a loading 
dose of facter VIII, and incision and 
drainage under local anesthesia was 
accomplished. He was discharged five 
days later, receiving oral aminocapro- 
ic acid, without further incident. 

Patient 5 experienced oozing from 
the oropharynx pestoperatively. A 
serum factor IX level was 75% of 
normal. He was given 1000 U/kg of 
factor replaeement, and the bleeding 
quickly subs ded. 

In patient 3, oozing from both ears 
persisted ater operation. Despite 
adequate factor levels and normal 
clotting studies, removal of tympa- 
nostomy tubes was necessary. 

Patient 4 was notable in that pro- 
fuse bieedimg from the oropharynx 
occurred 36 hours after discharge. In 
the emergeney room, he reported that 
the bleeding began while he was eat- 
ing hard candy. Subsequently, he 
spent 12 dzys in the hospital and 
required fastor replacement and 4 
units of paczed red blood cells. 

Three patents in this series became 
HIV positive postoperatively. All 
were given non-heat-treated blood 
products. One patient died of AIDS- 
related complications, while the other 
two remain asymptomatic. 

Close follew-up pestoperatively re- 
vealed that all of the patients had 


relief from their underlying diseases. 
Patient 6 received heat-treated factor 
VIII on two separate occasions but 
continued to test negative en HIV 
assays. 


COMMENT 


Hemophilia is inherited as a sex- 
linked recessive trait. The incidence of 
factor VIII deficiency is approximate- 
ly one per 10000 males and that of 
factor IX deficiency is one per 40000 
males.’ 

Historical perspectives of hemo- 
philia can be traced to the second 
century AD. Early surgical reviews, 
such as that by Friedrich? in 1935, 
indicated that surgery was delayed or 
withheld as long as possible. In those 
patients who underwent an operation, 
half died in the postoperative period 
secondary to hemorrhage. Craddock 
et al,* in 1948, reported a 25% mortal- 
ity from bleeding with the use of 
whole blood and plasma. In the 1960s, 
a sharp decline in morbidity and mor- 
tality occurred secondary to the avail- 
ability of cryoprecipitate and factor 
concentrate. Consequently, elective 
surgery became possible. Over the 
next 20 years, further advances in 
hemostasis were made, and in 1981 
Rudowski? reported a 4.5% mortality 
in his series of patients. A recent 
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review by Kitchens* showed a 6% inci- 
dence of hemorrhagic complications 
in 100 surgical patierts with hemo- 
philia. 

As hemorrhage and its complica- 
tions have been reduced dramatically, 
recent attention has focused on trans- 
fusion-related infections. Factor ther- 
apy is well known to be associated 
with hepatitis transmission. In fact, 
before the hepatitis vaccine was avail- 
able, as many as 85% of hemophiliacs 
were found to have antibody to hepa- 
titis B. Others developed non-A, non- 
B hepatitis, with a significant number 
developing a chronic or chronic active 
form of hepatitis. Additionally, 760 
cases of AIDS in hemophiliacs have 
been reported of whieh 400 have no 
other risk factors than treatment 
with factor VIII and factor IX concen- 
trates.* 

For these reasons, new methods and 
modalities of treatment have evolved 
to decrease or eliminate the transmis- 
sible infectious agents in transfusion 
products. Concentrate that is heat 
treated at 68°C for 72 hours has been 
shown to inactivate the relatively 
labile AIDS virus." There is opti- 
mism that the incidence of non-A, 
non-B hepatitis may be decreasing as 
well, although it has been reported 
after the use of this product.!?"4 

Agents that carry no infectious 
potential are useful in selected 
patients. Desmopressin is often a 
helpful adjunct in the patient with 
mild hemophilia A.’ It primary mech- 
anism of action is not clearly known, 
but levels of factor VIII can rise as 
much as twofold to threefold with its 
use. Not all patients respond to des- 
mopressin, and therefore one must 
test for an increase in factor VIII 
levels preoperatively. This product 
should be administered intravenously. 
A dose of 0.3 ug/kg in 30 mL of normal 
saline given over 30 minutes will show 
a maximal effect in approximately 30 
minutes. Intranasal use of desmopres- 
sin for hemostasis is not effective in 
obtaining hemostasis. 

Aminocaproic acid has been useful 
in procedures involving the oral cavi- 
ty, including tonsilleetomy and ade- 
noidectomy.^ This is a fibrinolysin 
inhibitor that inactivates the proteo- 
lytic enzymes of saliva. During hem- 
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orrhage, a dose of 15 mg/kg/h is given 
intravenously. One should not exceed 
a maximum of 1 g/h. When the 
patient is taking liquids, aminocapro- 
ic acid may be given by mouth at a 
dose of 100 mg/kg/6 h, not to exceed 6 
g/6 h. This is administered for a total 
of ten days. 

With respect to the operative proce- 
dure, the laser has found another use. 
Its ability to be used atraumatically 
and to coagulate when defocused 
makes it ideal for surgery involving 
the tympanic membrane of the hemo- 
philiac.'^" In addition, 90% phenol 
applied topically to the tympanic 
membrane has also been described as 
a useful hemostatic agent." 

In the future, recombinant factor 
VIII products may become widely 
available, enhancing the safety of 
hemophilia therapy. However, at this 
time they are not being routinely 
used. 


CONCLUSIONS 


Rapid changes are occurring with 
respect to the use of blood products, 
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pharmacologic agents, and surgical 
techniques in the care of the hemo- 
philiac patient undergoing surgery. 
The surgeon and the hematologist 
must work together closely to opti- 
mize the safety and efficacy of hemo- 
static therapy. 

1. When an operation is indicated 
for the patient with hemophilia, the 
following protocol is recommended: 
(a) A loading dose of concentrate is 
given just before the operation to 
attain a factor level 100% of normal. 
(b) Half the loading dose (mainte- 
nance dose) is given at the end of the 
procedure. (c) Trough levels are mea- 
sured each morning, and three to five 
days postoperatively the maintenance 
dose is infused every eight hours for 
factor VIII or every 12 hours for fac- 
tor IX to keep trough levels above 
50%. (d) When the trough level 
approaches 75%, the dosing interval 
is changed to every 12 and 24 hours for 
factor VIII and factor IX deficiency, 
respectively. (e) At home, concentrate 
is given once a day for one week and 
then once every other day for an addi- 
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tional week. 

2. The routine screening of blood 
products for the AIDS virus and hep- 
atitis-associated antigen has greatly 
reduced the transmission of these dis- 
eases. Recent evidence suggests that 
heat treatment of pooled products, 
such as factor VIII and factor IX 
concentrates, may  inactivate the 
AIDS virus. Aside from the screening 
of blood products, the incidence of 
acquiring hepatitis B may be further 
reduced by immunization of recipients 
with hepatitis B vaccine (Heptavax). 
Unfortunately, there remains a sig- 
nificant risk of acquiring non-A, non- 
B hepatitis from blood products. 

3. Pharmacologic agents that en- 
hance hemostasis, such as desmopres- 
sin and aminocaproic acid, may be 
useful adjuncts to replacement thera- 
py. 

4. Newer surgical tools that reduce 
the tendency for hemorrhage, such as 
the laser, may help to maintain hemo- 
stasis in the hemophiliac patient 
undergoing otolaryngologic  proce- 
dures. 
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Mental Depression Is Associated With 
Malnutrition in Patients With 
Head and Neck Cancer 


Thomas Westin, MD; Agneta Jansson; Christina Zenckert; Tore Hällström, MD, PhD; Staffan Edström, MD, PhD 


e We have studiec tse prevalence of 
mental disorder in a veriety of patients 
with head and neck cancer in different 
stages of disease and treatment. Alto- 
gether, 59 patients were studied accord- 
ing to a comprehensive psychopathologic 
rating score and nutritional status. Six 
patients refused to answer the compre- 
hensive psychopathciogic rating score 
questionnaire. Of the remaining 53 
patients, 13 patients were classified as 
mentally disordered. Five patients were 
classified as mentally depressed accord- 
ing to a specific comor»hensive psycho- 
pathologic rating scale depression score. 
We found that depression was significant- 
ly linked to malnutrition. In total, 30% of 
our patients with cancer with weight loss 
demonstrated features that were conso- 
nant with depression. This suggests that 
mental depression is associated with 
physical impoverishmens rather than with 
the malignant conditien per se. 

(Arch Otolaryngol Fead Neck Surg 
1988; 194: 1449-1453) 
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Dz recent years increased 
interest has been focused on 
mental health in cancer disease.’ The 
prevalence of mental disorder varies. 
Some reports demonstrate a high 
prevalence?$ while others’ point out 
that it is an uncommon feature. The 
wide range of frequency is probably 
due to difficulties in achieving a stan- 
dardized assessment of depression. 
Furthermore, different sites of can- 
cers and different stages of disease 
may also have importance in the 
development of depression. In this 
study we have, according to a compre- 
hensive psychopathologic rating scale 
(CPRS) and nutritional status, ana- 
lyzed patients with head and. neck 
cancer with various stages of disease. 
The aim of the study was to evaluate 
whether a connection exists between 
the clinical stage of cancer and mental 
depression or whether mental depres- 
sion may possibly be an early feature 
in cancer progression.? 


PATIENTS AND METHODS 


Fifty-nine randomly selected patients 
were studied. The patients had a variety of 
head and neck cancers and they were in 
different stages of disease. The patients 
were treated or had been treated with 
various oncologic modalities. Thirty-seven 
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of the patients were hospitalized, whereas 
22 were undergoing clinical work-up or 
follow-up as outpatients. Nutritional sta- 
tus, dietary history, and psychopathologic 
rating for each individual were registered 
by dietitians. 


Patients 


The 59 patients had an average age of 64 
years (29 to 90 years). Forty-nine patients 
were men and ten were women. The diag- 
nosis distribution is shown in Fig 1. Thir- 
ty-three patients were retired by age, nine 
were retired because of disease, 11 were on 
sick leave, and the remaining six were 
working. Thirty-nine patients were mar- 
ried or living as such, while 20 patients 
were single. Regarding social classifica- 
tion, one patient was a professienal, 11 
were white-collar workers, and 39 were 
blue-collar workers. An additional four 
women were housewives. Four men were 
socially maladjusted alcoholics. The pa- 
tients were in different stages of disease 
and treatment during the four-week study; 
22 received treatment, 16 were under clini- 
cal work-up for recurrence of the malig- 
nant disease or suspected recurrence, and 
21 were free of disease and in rehabilita- 
tion. Oncologic treatment had been given 
to 56 patients. Accordingly surgery had 
been performed on 15 patients, irradiation 
given to 13 patients, and different combi- 
nations of surgery, irradiation, and cyto- 
static treatment to 28 patients. Three 
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Fig 1.—Site distribution of head and neck cancers. 


remaining patients were waiting for treat- 
ment. 


Methods 


Nutritional Status.— The nutritional sta- 
tus was determined by means of the fol- 
lowing parameters. 

Weight Loss.—Loss of more than 10% of 
the body weight that could be related to 
tumor disease or oncologic treatment was 
one criterion of impaired nutritional sta- 
tus.* 

Antroprometry.—Arm muscle circum- 
ference and triceps skinfold were mea- 
sured at the midpoint of the left arm 
according to the World Health Organiza- 
tion, Geneva. Swedish reference values 
were used.’ 

Weight Index.—Weight index was calcu- 
lated as the actual weight divided by the 
reference weight for height. This reference 
was taken from a material of randomized 
middle-aged and elderly men and women 
in Göteborg (Sweden).^ A weight index 
less than 0.80 was considered as an indica- 
tion for malnutrition. 

Serum Albumin.—Blood samples were 
taken for analysis of serum albumin using 
a color-binding procedure. The reference 
range was 36 to 50 g/L. Values less than 33 
g/L were considered as malnutrition. 

Total Body Potassium.—Total body 
potassium was determined in a whole-body 
counter as y radiation from the naturally 
present potassium." This fraction allows 
calculation of the body cell mass according 
to Moore," assuming cellular tissue to have 
an average potassium-nitrogen ratio of 3 
nmol/g and a protein content of 25%. The 
reference was chosen according to Bruce et 
al." 

Dietary History.—The patients were 
interviewed according to a standardized 
protocol. The dietitians asked for side 
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effects of the given treatment, such as 
anorexia, dry mouth, difficulties in chew- 
ing or swallowing, oral pain, fungoid oral 
disease, nausea, vomiting, congestion, or 
diarrhea. Alcohol and tobacco habits were 
registered. Food composition and changes 
in taste or smell during the treatment were 
analyzed." 

Psychopathologic Rating.—A standard- 
ized interview designed to assess the psy- 
chopathologic condition of each patient 
was accomplished by the dietitians. The 
patients were asked if they felt troubled by 
any kind of nervous symptoms curing the 
last week. The use of sleeping pills and/or 
tranquillizers or other psychotropic drugs 
during the last week were rated. The 
patients were asked to what extent they 
had been worrying over their current ill- 
ness (rating according to a  7-degree 
scale). 

The CPRS" was employed in the rating 
of the following 17 symptoms in the last 
week: worrying over trifles, inner tension 
(panic), autonomic disturbances, muscular 
tension, phobias, hostile feelings, mood 
lability, sadness, pessimistic thoughts, sui- 
cidal thoughts, lassitude, fatigability, con- 
centration difficulties, failing memory, 
inability to feel, indecision, and reduced 
sleep. 

Subjects with a total CPRS secre of 9 or 
more were considered to be probable cases 
of mental disorder. This cutoff score had 
been found to define cases in a general 
population sample with a sensitivity of 0.85 
and a specificity of 0.87.5 

The diagnosis of depression was opera- 
tionalized in the following way: the sum 
score of the three items, sadness, pessimis- 
tic thoughts, and suicidal thoughts should 
be more than 1.5; the total score of the 
following 11 items assessing symptoms of 
depression'^ was required to be more than 
9. The items were worrying over trifles, 
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inner tension (panic), hostile feelings, sad- 
ness,  pessimistic thoughts, suicidal 
thoughts, lassitude, fatigability, concen- 
tration difficulties, failing memory, and 
inability to feel. Two CPRS items of 
observed psychopathology (hostile behav- 
ior and apparent sadness) were not in- 
cluded. Furthermore, it was not considered 
relevant to include the hypochondriasis 
item in this study. 


RESULTS 
Nutritional Status 


The average weights for men (71.4 
kg) and women (58.1 kg) were signifi- 
cantly less than reference values. The 
mean weight loss during treatment 
was 8.1 kg (0 to 45 kg) for men and 5.9 
kg (0 to 25 kg) for women. About 5096 
of the patients were below their refer- 
ence weight before treatment, 75% 
during treatment, and 70% after 
treatment. In most cases the follow- 
up amounted to more than a year for 
patients being admitted for a check- 


up. 
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The frequency of rathologic nutri- 
tional parameters is shown in the 
Table. A malnourisked patient was 
defined as demonstrating two or more 
impaired nutritional parameters,” we 
found that 27% of the patients ful- 
filled these criteria. 

Dietary History 

All patients gave sufficient answers 
to the dietary history questionnaire. 

Side Effects.—The prevalence of 
side effects to the treatment is dem- 
onstrated im Fig £. They mostly 
occurred in association with irradia- 
tion. Dry mouth and difficulties with 
chewing ard swallcwing were the 
symptoms feund mos-ly and they per- 
sisted during the rehabilitation for 
50% of the patients. More than a year 
after treatment, 25% of the patients 
still suffered from these symptoms. 
Oral pain was registered in 23% dur- 
ing treatment and ia 70% for more 
than a year after treatment. 

Fifty percent of the patients re- 
ported no taste dysfunction, while 
25% had lost their sense of taste 
entirely. Increased sensitivity to 
sweet and salty taste was registered 
in 25%, and 12% had difficulties with 
spices. About 30% asked for more 
guidance and infarmation about 
nutrition from the hospital staff, 
while 8% felt a need for more support 
from the family. 

Food Preferences.—Two thirds of 
the study group hac a normal diet. 
The remaining third could only use 
strained or fluid autrients. Four 
patients had enteral *eeding only, ten 
had enteral tube feeding as an addi- 
tional nutritional intake, and another 
ten had a fluid nutritional support. 
Thirty percent of the patients had 
extra vitamins. All petients had regu- 
lar feeding aabits. Most patients con- 
sidered feeding as am important fac- 
tor. 

Tobacco and Alcchol.—Eighty-six 
percent of the men and 30% of the 
women were smokers. A majority of 
the patientsgave up smoking (70% ) in 
association with cancer treatment. 
Alcohol intake of more than 120 g per 
week was registered in 19% of the 
patients. 

Psychopathologic Rating 

Six patients refused or were unable 

to answer the psychopathologic rating 


questionnaire. Some individuals could 
not answer a few specific questions 
but completed the questionnai-e suc- 
cessfully for all the other queszions. 

Five patients (10%) considered 
themselves troubled with nervous 
symptoms; two of them reported a 
duration of less than four montas, two 
had a duration of one to ten years, and 
one of more than ten years. Eight 
patients used sleeping pills sporadi- 
cally and 15 regularly. One patient 
used psychotropic medication sporad- 
ically and three regularly. About 50% 
of the patients reported that they 
were worried about their cancer, but 
most of them only to a slight or mod- 
erate degree according to the rating 
scale (Fig 3). 

The distribution of total CPRS 
scores is shown in Fig 4. The cutoff 
score of 9 distinguished nine (17%) of 
53 subjects as probable cases of men- 
tal disorder. All were men. Thus, nine 
of 45 male patients were mentally 
disordered, while none of the women 
were classified as mentally discrdered 
according to the CPRS. Further, four 
male patients with a CPRS secre less 
than “9” were alcoholics. Including 
these, altogether 13 male patients 
were mentally disordered. Fizure 5 
shows the distribution of CPRS 
depression scores (11 items) in 
patients who scored more than 1.5 on 
the three items: sadness, pessimism, 
and suicidal thoughts. Five (all men) 
of 53 patients were then considered to 
have a depression. These patients had 
a mean CPRS depression score »f 13.5. 
None of the female patients were clas- 
sified as depressed. 


Relationship Between Mertal 

Depression and Nutritional Status 

All five patients who were classified 
as depressed were also cachectic. 
Another 11 patients with weigat loss, 
as well as 37 patients without weight 
loss, showed no significant evidence of 
mental depression. Using the Fisher's 
exact test," mental depressien was 
significantly (P«.01) overrepresented 
among the patients with mzlnutri- 
tion. Specifically, these five patients 
with mental depression (hyporharyn- 
geal, two; esophageal, one; laryngeal, 
one; and oral carcinoma, one) had 
completed their oncologic treatment 
more than one year previously. At the 
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Fig 3. — Distribution of cancer anxiety scores: 
O, none; 1, moderate; 2, considerable; and 3, 
severe. Ten patients refused to answer. 


time of this study they were admitted 
to the hospital because of a suspected 
or manifested cancer recurrence. 


COMMENT 


This study illustrates that cachexia 
is a well-recognized feature in cancer 
disease. This can be expected for 
patients with head and neck cancer 
because the upper part of the gastro- 
intestinal tract is mostly involved in 


the area of oncologic treatment.” _ 


However, it is not clear how to proper- 
ly identify cachexia.??' Therefore, we 
have tried to pay attention to several 
variables that may indicate a poor 
nutritional status. We probably 
obtained a falsely high percentage of 
cachexia when it was related to tri- 
ceps skinfold-and  height-adjusted 
reference weight, which was estimat- 
ed from individuals in the admission 
area. The reason for this is essentially 
the overrepresentation of malnour- 
ished individuals with considerable 
alcohol abuse and a concomitant low- 
er social class as demonstrated in this 
study. This in turn may make the 
disease history uncertain with regard 
to actual weight loss that otherwise is 
a major characteristic of a poor nutri- 
tional status. On the other hand, pro- 
tein mass estimates, such as arm mus- 
cle circumference, total body potassi- 
um, and serum albumin, mostly 
require a considerable time of nega- 
tive energy balance? to be affected. 
For this reason it seems appropriate 
to identify cachexia, in terms of two 
pathologic variables," as being 27% in 
this study. 

We could not demonstrate any sig- 
nifieant improvement of nutritional 
status for those patients who had 
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Fig 5.— Distribution of comprehensive psychopathologic rating scale depression score (11 items) in patients who had a sum 
score of 1.5 or more on the following three items: sadness, pessimism, and suicidal thoughts (n — 20). 


completed their oncologic treatment. 
The lack of weight reversal was 
observed for at least one year after 
treatment in most patients. This could 
certainly be explained by a remaining 
or recurring malignancy in some 
cases. However, we were also able to 
record persisting side effects because 
of oncologic treatment, such as oral 
dryness, swallowing discomfort, and 
taste disturbances.” These effects 
contribute to loss of appetite and lack 
of weight gain for a considerable time 
following outset of treatment. It is 
obvious that these effects have an 
influence on psychologic distress. 
Pain, anxiety for the future, and hos- 
pitalization further contribute to this 
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condition, which in turn decreases 
food intake. 

Psychopathologic assessment is dif- 
ficult in the context of clinical can- 
cer.” For example, cancer anxiety was 
little pronounced according to the 
answers to the questionnaire in our 
study. It cannot be ruled out that 
denial and repressive mechanisms 
were operating. Moreover, it may be 
argued that the interview was accom- 
plished by dietitians instead of mental 
health professionals. This fact might 
have influenced the attitude to the 
questions. We have recently demon- 
strated, however, a satisfactory corre- 
lation of ratings (r, .86) between a 
modified questionnaire of the kind we 
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used in this study and the standard 
CPRS performed by one of us on a 
normal population sample (T.H., 
unpublished observation, 1988). On 
the other hand, total scores on depres- 
sion scales devised for psychiatric 
patients may not be valid for patients 
with cancer.” This may be partly due 
to the fact that physical symptoms, 
which can be related to the anorectic 
state, frequently are integrated in 
such scales. Our own questionnaire, 
however, did not focus on the items of 
physical symptoms. 

We found in this study that those 
patients with the highest depressive 
scores were all cachectic. In total, 30% 
of the malnourished patients were 
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classified as depressives, while no 
patient without weight loss showed 
evidence of depression. The mean 
CPRS depression score among the 
patients being classified as depressive 
were weil within the range of patients 
with nonpsychotic dcepression.'* Al- 
though the presence of anorexia and 
weight loss were not included in the 
diagnosis establishment of depression 
in our study, nonetheiess, all patients 
with depression were malnourished. 
These patients were eharaeterized by 
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The authors have supplied an interesting 
article concerning the association between 
weight loss and depression in patients with 
advanced head and neck cancer. Does the 
cachexia cause the depression or vice ver- 
sa—or is there no«ausal relatienship, just 
an association? 

One rewiewer pointed out that major 
surgery and radiation cause dryness and 
loss of taste, and these factors lead to 
accelerated weight loss and anemia. These 
factorsmay exacerbate the mental deterio- 
ration of elderly patients with borderline 
organie brain syndromes, secondary to 
cerebral arteriosclerosis or alcchol abuse. 

Malnutrition and depression are major 


a long history of cancer disease, 
which, at the time of our study, 
showed evidence of suspected or man- 
ifested malignant recurrence. Similar 
findings have been reported by oth- 
ers.*? On the other hand, Bruning et 
al’ found only transient effects on well 
being during antineoplastic treat- 
ment. In that study, however, no 
patients demonstrated malnutrition. 
We therefore conclude that mental 
depression in cancer primarily accom- 
panies advanced stages and long-term 
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Editorial Footnote 


problems and each one poses a major prob- 
lem for recovery. The authors have 
attempted to document a statistically sig- 
nificant association between malnutrition 
and depression in a heterogeneous popula- 
tion. They have sampled patients with 
many tumor sites and stages, at different 
points in therapy, and after several types 
of treatment, and with various levels of 
treatment success. 

We must not lose sight of the complexity 
of the disease we know as “cancer.” The 
neoplastic process has many profound bio- 
logical effects, but its impact goes far 
beyond biochemical and physiologic phe- 
nomena. The stress of surgery and radia- 
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disease. The concomitant feature of 
cancer cachexia is mostly associated 
with a poor prognosis and affects 


about 10% of the Western world’s 


population. For this reason, it is 
important to be conscious of the high 
frequency of mental distress that is 
present in hospital wards. The need of 
emotional support from relatives, as 
well as from hospital staff, is obvious. 
The fostering of empathic attitudes 
and communication skills can surely 
be developed further. 
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tion oncology is a major factor involved in 
destroying patients’ mental and emotional 
health. The economic, social, and psycho- 
logic turmoil of head and neck cancer can 
be sufficient to trigger a depressive reac- 
tion. Certainly, the physician who informs 
a patient of the recurrence of malignancy 
would hardly be surprised by that patient’s 
subsequent state of depression. 

This article does not provide a definitive 
answer in this area, but it does give us 
some valuable insights into the association 
between malnutrition and depression. 

Byron J. BAILEY, MD 
Chief Editor 
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Clinical Notes 


Computer Imaging for Instruction 


in Facial Plastic Surgery 


in a Residency Program 


Ira D. Papel, MD, Robert I. Park, MD 


€ Aesthetic analysis of the face has 
advanced from a purely subjective opin- 
ion to complicated formulas based on 
measuring various combinations of an- 
gles, distances, and ratios. These con- 
cepts of facial harmony and surgical alter- 
ations have been difficult to teach in a 
residency program, especially regarding 
preoperative evaluation and a clear idea 
of the desired surgical results. The 
authors have utilized a computer imaging 
system to facilitate the preoperative 
facial analysis and to project what the 
postoperative surgical result should 
achieve based on these measurements. 
The use of this system has helped 
enhance the communication between res- 
ident and attending surgeon as well as 
educate the resident in important facial 
relationships. A degree of experimental 
freedom in alteration of facial features is 
provided. The methods of facial analysis 
and the advantages of computer imaging 


in a residency program are discussed. 


(Arch Otolaryngol Head Neck Surg 
1988;114:1454-1460) 
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Me evaluation of the face fre- 
quently relies on a subjective 
and personal analysis that is often 
difficult to transfer to resident sur- 
geons. Proper preoperative evaluation 
is essential to understanding existing 
facial disharmony and for planning 
adequate surgical correction. The 
attending and resident surgeons must 
effectively communicate to each other 
the anticipated results and methods 
necessary to achieve those results. 

Several authors have attempted to 
objectively define the aesthetic facial 
ideals of our society based on measur- 
ing various combinations of angles, 
distances, and ratios (Gonzales- 
Ulloa, Powell and Humphries,’ Peck 
and Peck; Legan and Burstone,’ 
Baum, Goode,° Riedel,’ Crumley and 
Lancer, Holdaway,’ and Merrifield’). 
With their individual methods, these 
authors have taken a scientific 
approach to what was previously 
viewed as a purely subjective evalua- 
tion of facial aesthetics. 

In the past few years, computerized 
imaging systems have gained increas- 
ing popularity and use in facial plastic 
surgery. With a relatively compact 
and inexpensive system, the surgeon 
may illustrate to patients particular 
facial deformities and project surgical 
alterations. Furthermore, the ability 
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of the computer to measure distances 
and angles allows rapid application of 
a quantitative evaluation based on 
previously defined aesthetic criteria. 
Preoperative use of such a system by 
the resident and attending surgeon 
team allows the resident to learn 
important aesthetic relationships and 
to simulate the effects of various sur- 
gical procedures on facial appear- 
ance. 


METHODS 


At The Johns Hopkins Hospital, Balti- 
more, we have chosen the McGhan Video- 
Plast II System," which runs on an IBM 
Personal Computer XT 286 equipped with a 
20-megabyte hard disk and a 1.3 megabyte 
floppy disk. The system also includes a 
color video camera, color monitor, and a 
graphics digitalizing drawing board. 
Lighting is provided by a high-intensity 
incandescent source arranged to minimize 
shadows. The patient is seated in front of 
the video camera, and images are captured 
in both the profile and frontal planes. On 
profile view, patients face a vertical mirror 
and gaze into their own eyes such that the 
vision is horizontal and the head assumes a 
natural position. The hair is arranged such 
that the forehead and ear are visible. On 
frontal view, the camera is at eye level, and 
the patient looks directly into the camera 
as the image is captured. A 20-mm scale is 
held in the same plane as the facial image 
and is used to calibrate the computer for 
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measuring accurate distances. The split- 
Screen mcde is selected to create side- 
by-sideidentical images on a single screen. 
One image remains as a reference while 
the other is analyzed and altered. 
Unwanted shadows anc artifacts are elim- 
inated before the analysis proceeds. 
Standard soft-tissue reference points 
are identified as defined in Table 1. Quan- 
titative measurements are then performed 
based on previously described methods 
that are cutiined briefly in Table 2. The 
reader is veferred to the original articles 
for further detail of these methods. To 
measure angles, one simply selects the 
angle mode and choses three points on the 
screen. Distances are defined by any two 
points while in the-distanee mode. Once the 
measurements are completed, cemparisons 
are made to previously defined aesthetic 
ideas (Table 3). Measurements that fall 
outside of the ideal range are examined to 
ascertain which corrections are likely to 
result in a more aesthetically pleasing 
image. The image is then altered based on 
these results, and the precorrection and 
postcorreetion images arecompared on the 
split computer screen. Alterations of the 
computer image are based on the judgment 
of the surgical team as to what changes 
can reasonably be expeeted after corrective 


surgery. 
REPORT OF CASES 


CasE 1.—A 37-year-old woman was 
unhappy with her dorsal nasal hump and 
inadequate chin projection. Analysis (Ta- 
ble 4) revealed a high (obtuse) nasofrontal 
angle, a low (acute) aasofacial angle, a 
high nasomental angle a low Goode ratio, 
and a high Baum ratio—all indicating 
inadequate nasal projection. Furthermore, 
the high Legan faeial convexity angle, high 
zero meridian-to-chin distance, low Mer- 
rifield Z angie, and high lower face-throat 
ratio indicated inadequate chin projection. 
Notice also that the lower lip was project- 
ing too far on both measurements of hori- 
zontal lip projection (Fig 1). 

Figure ! demonstrates sample measure- 
ments on the precorrection image. Figure 2 
demonstrates these same measurements 
on the pesteorrectior image. Projected 
alterations included reducing the dorsal 
hump, augmenting the nasal tip with carti- 
lage grafts, augmenting the chin projec- 
tion with a Silastic prosthesis, and improv- 
ing the lower lip incompetence by lip 
reduction. Figure 3 shows the precorrec- 
tion and postcorreetiomimages for compar- 
ison. The frontal precorrection and post- 
correction views are seen in Fig 4, demon- 
strating the effect of narrowing the tip. 
Table 5 reflects these  postcorrection 
changes. 





Supratip: point cephalic to dome 
Tip: most anterior projection of the nose 


line 


Nasal height: nasion to subnasale 
Lower facial height: subnasale to menton 


line 


line 
Columellar show: midnares to subnesion 


inferiorus 


inferiorus 


CASE 2.—A 30-year-old woman com- 
plained of a dorsal hump. Analysis (Table 
6) revealed excessive nasal projection, as 
demonstrated by the high Goode ratio and 
low Baum ratio. Her chin showed inade- 
quate projection by the high zero meridi- 
an-to-chin distance, high Legan facial con- 
vexity angle, high H angle, low Merrifield 
Z angle, and high lower face-throat ratio. 
On the basis of these parameters, a surgi- 
cal plan that included reduction rhinoplas- 
ty and chin augmentation was formulated. 
Figures 5 and 6 demonstrate the changes 
of several of these parameters, which are 
reflected in Table 7. Figure 7 compares the 
precorrection and postcorrection images, 
and Fig 8 demonstrates the frontal 
changes. 

CasE 3.—A 29-year-old woman com- 
plained of her “flat” nose. Analysis (Table 


Arch Otolaryngol Head Neck Surg—Vol 114, Dec 1988 


Table 1.— Definition of Key Points for Analysis 


Tragion: most anterior portion of supratragal notch 

Trichion: intersection of hairline at midsagittal plane 

Glabella: most prominent portion of forehead in midsagittal plane 

Nasion: most posterior point at the root of the nose in midsagittal plane 

Rhinion: junction of the bony and cartilaginous dorsum: approximates maximal hump 


Columellar point: most anterior part of the columella 

Subnasale: junction of the columella and the upper lip 

Labrale superiorus: most anterior pcint on convexity of the upper lip 

Stomion superiorus: most inferior paint on vermilion of the upper lip 

Mentolabial sulcus: most posterior point between the lower lip and chin 

Pogonion: most anterior point of the soft-tissue chin 

Menton: lowest point on contour of the soft-tissue chin 

Cervica! point: junction of tangents to neck and submental areas 

Gnathion: intercept of subnasale to pogonion line with cervical point to menton line 


Table 2.—Definition of Measurements 


Frankfort and vertical planes: intercept of tragion to infraorbital rim line with glabella to pogonion 


Nasofrontal angle: intercept of glabella to nasion line with nasion to tip line 

Nasofacial angle: intercept of glabella to pogonion line with nasion to tip line 

Nasomental angle: intercept of nasion to tip line with tip to pogonion line 

Mentocervical angle: intercept of glabella to pogonion line with menton to cervical point line 


Facial thirds: trichion to glabella, glabella to subnasale, subnasale to menton 
Legan facial convexity angle: intercept of glabella to subnasion line with subnasion to pogonion 


H angle: intercept of pogonion to labrale superiorus line with nasion to pogonion line 
Nasolabial angle: intercept of columellar point to subnasale line with subnasele to labrale superiorus 


Goode ratio of nasal projection: alar point to tip divided by nasion to tip distances; alar point defined by 
intercept of nasion to ala line with perpendicular line to tip 

Baum ratio of nasal projection: nasion to subnasale line intercept with perpendicular to tip; ratio 
defined by nasion to intercept divided by intercept to tip 

Alar-lobule ratio: tip to posterior lobule divided by posterior lobule to ala 

Vertical tip ratio: subnasale to stomion superiorus divided by stomion superiorus to menton 

Horizontal projection of lips: distance from subnasale to pogonion line to labrale superiorus and labrale 


Lip distance from nasomental line: distance from nasomental line to labrale superiorus and labrale 
Mentolabial sulcus: distance from labrale inferiorus to pogonion line to mentolabial sulcus 
Zero meridian: perpendicular to Frankfort plane through nasion 


Merrifield Z angle: intercept of pogonion to labrale superiorus line with Frankfort plane 
Lower face-throat ratio: subnasale to gnathion divided by cervical point to gnathion 
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8) showed high nasofrontal and nasomen- 
tal angles, low nasofacial angle, low Goode 
ratio, high Baum ratio, and excessive upper 
and lower lip protrusion. To increase the 
vertical height of the nose and to improve 
tip projection, a surgical plan using carti- 
laginous grafts to the nasal dorsum and tip 
were proposed. Figures 9 and 10 show 
proposed alterations of nasal dorsum and 
tip augmentation. Figure 11 compares 
these changes of profile. On frontal view, 
the patient was noted to have wide alae, 
and the alar resection and tip narrowing 
are demonstrated in Fig 12. Table 9 gives 
the changes in measurements after the 
corrections. 


COMMENT 


Quantitative evaluation of facial 
aesthetics has progressed from the 


1455 


" 


uu 


PE 


time-consuming tracing of photo- 
graphs and redrawing of outlines to 
the rapid analysis and immediate 
feedback of computerized imaging 
systems. Previously described meth- 
ods of computer analysis have utilized 
digitalizing pads for charting land- 
marks from photographs" or have 
plotted x and y coordinates while 
using trigonometric formulas to cal- 
culate relationships." The system pro- 
posed herein provides a more rapid 
evaluation of selected criteria and 
allows for immediate feedback on pro- 
posed facial changes. The ability to 
experiment with different surgical 
options and examine their effects on 
aesthetic ideals is a valuable and flex- 
ible learning tool for residents and 
experienced surgeons. A clearer con- 
cept and precise measurement of chin 
augmentation or nasal tip projection 
may be appreciated by visualizing 
these changes on the computer imag- 
ing system. 

The benefits of demonstrating to 
patients projected surgical results 
have caused some discussion relating 
to medicolegal matters." When used 
as a teaching tool, however, these 
concerns should not be relevant as 
long as the surgical result is not 
implied or promised based on the com- 
puter imaging modifications. With 
these parameters in mind, the com- 
puter imaging system has proved an 


Table 4.— Case 1 Precorrection Analysis With Inadequate Nasal 
and Chin Projection and Excessive Lower Lip Protrusion 


Profile Analysis 
Frankfort and vertical planes 
Aesthetic triangle 
Nasofrontal angle 
Nasofacial angle 
Nasomental angle 
Mentocervical angle 
Anterior facial height 
Nasal height ratio 
Lower facial height ratio 
Facial thirds 
Upper 
Middle 
Lower 
Legan facial convexity 
H angle 
Nasolabial angle 
Columellar show 
Nasal projection: Goode ratio 
Nasal projection: Baum ratio 
Alar:lobule ratio 


* Abnormal value. 
tSn-PG indicates subnasale-pogonion. 
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Table 3.— Aesthetic Norms for Facial Analysis 


Profile Analysis 

Frankfort and vertical planes 80°-95° 
Aesthetic triangle 

Nasofrontal angle 

Nasofacial angle 

Nasomental angle 

Mentocervical angle 
Anterior facial height 

Nasal height ratio 47% 

Lower facial height ratio 53% 
Facial thirds 

Upper 

Middle 

Lower 
Legan facial convexity* 8°-16° 
H angle? 10? 
Nasolabial angle 90°-120° 
Columellar show 3-5 mm 
Nasal projection: Goode ratio® 0.55-0.60 


115°-130° 
30°-40° 

120°-132° 
80°-95° 


Nasal projection: Baum ratio® 2.8 


Alar-lobule ratio 1:4 
Vertical lip ratio 1:2 
Horizontal lip projection from Sn-PG* 

Upper 3.5 mm 

Lower 2.2 mm 
Lip distance from nasomental line 

Upper 4.0 mm 

Lower 2.0 mm 
Mentolabial sulcus 4 mm 
Zero meridian-to-chin distance! O mm 
Merrifield Z angle? 759-85? 
Lower face-throat ratio 1.2 

Frontal Analysis 

Facial height 

Nasal height ratio 

Lower facial height ratio 
Facial thirds 

Upper 

Middle 

Lower 
Nasal width 
Intercanthal distance! 


Equal to intercanthal distance 
25.5-37.5 for females 
26.5-38.7 for males 





* $n-PG indicates subnasale-pogonion. 


Table 4.— Case 1 Precorrection Analysis With Inadequate Nasal 
and Chin Projection and Excessive Lower Lip Protrusion (cont) 


Vertical lip ratio 

Horizontal lip projection from Sn-PGt 
Upper 
Lower 

Lip distance from nasomental line 
Upper 
Lower 

Mentolabial sulcus 

Zero meridian to chin distance 


Merrifield Z angle 
Lower face-throat ratio 


Frontal Analysis 


Facial height 

Nasal height ratio 

Lower facial height ratio 
Facial thirds 

Upper 

Middle 

Lower 

Nasal width 

Intercanthal distance 
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F 2.—Case 1. Postcorrection profile analysis. 


Table 5.—Case 1 After Correction With Improvement of Nasal 
end Chin Projection and Lower Lip Protrusion 


Profile Analysis 
Frankfort and vertical planes 
Aesthetic t:angle 
Nasafrc- al angle 
Nasofacim! angle 
Nasomestal angle 
Mentocevica!l angle 
Anterior fasial height 
Nasal hæght ratio 
Lewer fe-ial height ratio 
Facial thir 
Upper 
Midcie 
Lower 
Legan faeim! convexity 
H angle 
Nasolabia! angle 
Columellarsshow 
Nasal projection: Goode ratio 
Nasal projection: Baum ratio 
Alar :Ic5uie ratio 


* Significam®changes. 
tSn-PGinde&ates subnasale-pogonion. 
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Fig 3. —Case 1. Comparison of precorrection and postcorrection profile 
images. 





Fig 4.—Case 1. Comparison of precorrection and postcorrection 
frontal images. 


Table 5.—Case 1 After Correction With Improvement of Nasal 
and Chin Projection and Lower Lip Protrusion (cont) 


Vertical lip ratio 

Horizontal lip projection from Sn-PGt 
Upper 
Lower 

Lip distance from nasomental line 
Upper 
Lower 

Mentolabial sulcus 

Zero meridian to chin distance 

Merrifield Z angle 

Lower face-throat ratio 


Frontal Analysis 


Facial height 
Nasal height ratio 
Lower facial height ratio 
Facial thirds 
Upper 
Middle 
Lower 
Nasal width 
Intercanthal distance 
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Table 6.— Case 2 Before Correction With Excessive Nasal 
Projection and Inadequate Chin Projection 


Profile Analysis 
Frankfort and vertical planes 
Aesthetic triangle 
Nasofrontal angle 
Nasofacial angle 
Nasomental angle 
Mentocervical angle 
Anterior facial height 
Nasal height ratio 
Lower facial height ratio 
Facial thirds 
Upper 
Middle 
Lower 
Legan facial convexity 
H angle 
Nasolabial angle 
Columellar show 
Nasal projection: Goode ratio 
Nasal projection: Baum ratio 
Alar:lobule ratio 


* Abnormal value. 
tSn-PG indicates subnasale-pogonion. 





Fig 5.— Case 2. Precorrection profile analysis. 


Table 7.— Case 2 After Correction With Improved Nasal and 
Chin Projections 


Profile Analysis 

Frankfort and vertical planes 
Aesthetic triangle 

Nasofrontal angle 

Nasofacial angle 

Nasomental angle 

Mentocervical angle 
Anterior facial height 

Nasal height ratio 


Lower facial height ratio 
Facial thirds 

Upper 

Middle 


Lower 
Legan facial convexity 
H angle 
Nasolabial angle 
Columellar show 
Nasal projection: Goode ratio 
Nasal projection: Baum ratio 
Alar : lobule ratio 


* Significant changes. 
tSr PG indicates subnasale-pogonion. 


1458 Arch Otolaryngol Head Neck Surg— Vol 114, Dec 1988 








Table 6.— Case 2 Before Correction With Excessive Nasal 
Projection and Inadequate Chin Projection (cont) 


Vertical lip ratio 

Horizontal lip projection from Sn-PGt 
Upper 
Lower 

Lip distance from nasomental line 
Upper 
Lower 

Mentolabial sulcus 

Zero meridian to chin distance 

Merrifield Z angle 

Lower face-throat ratio 


Frontal Analysis 


Facial height 
Nasal height ratio 
Lower facial height ratio 
Facial thirds 
Upper 
Middle 
Lower 
Nasal width 
Intercanthal distance 


Table 7.— Case 2 After Correction With Improved Nasal and 
Chin Projections (cont) 


Vertical lip ratio 

Horizontal lip projection from Sn-PGt 
Upper 
Lower 

Lip distance from nasomental line 
Upper 
Lower 

Mentolabial sulcus 

Zero meridian to chin distance 

Merrifield Z angle 

Lower face-throat ratio 


Frontal Analysis 


Facial height 
Nasal height ratio 
Lower facial height ratio 
Facial thirds 
Upper 
Middle 
Lower 
Nasal width 
Intercanthal distance 
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Fig 7.—Case 2. Comparison of precorrection and postcorrection profile 


images. 


Table = —Case 3 Before Correction With Inadequate Nasal 
Prcsection, Excessive Lip Projection, and Wide Alae 


Profile Analysis 
Frankfor and vertica planes 
Aesthetic :riangle 
Nasofecntal angle 
Nasofaeial angle 
Nasormental angle 
Mentocervical angle 
Anterior *ecial height 
Nasal ^wight ratio 
Lower facial height ratio 
Facial thers 
Upper 
Middle 
Lower 
Legan facal convexity 
H angle 
Nasolabia angle 
Columelisr show 
Nasal projection: Gocde ratio 
Nasal projection: Baum ratio 
Alar: lobule ratio 


* Abnorme! value. 
tSn-PG ingimates submasale-pogonion. 


Aesthetic Goode Ratio 


ZU 


=g 9.— Case 3. Precorrection profile analysis. 
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Fig 8.—Case 2. Comparison of precorrection and postcorrection 
frontal images. 


Takle 8.— Case 3 Before Correction With Inadequate Nasal 
Projection, Excessive Lip Projection, and Wide Alae (cont) 


Vertical lip ratio 

Horizontal lip projection from Sn-PGt 
Upper 
Lower 

Lip distance from nasomental line 
Uprer 
Lower 

Mentclabial sulcus 

Zero meridian to chin distance 

Merrifeld Z angle 

Lower face-throat ratio 


Frontal Analysis 


Facia height 
Nasal height ratio 
Lower facial height ratio 
Facia: thirds 
Upper 
Middle 
Lower 
Nasal width 
Intercanthal distance 


Aesthetic 


Fig 10.—Case 3. Postcorrection profile analysis. 
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Fig 11.—Case 3. Comparison of precorrection and postcorrection 


profile images. 


frontal images. 





Fig 12.—Case 3. Comparison of precorrection and postcorrection 


Table 9.— Case 3 After Correction With Improved 
Nasal Projection and Alar Width * 


Profile Analysis 
Frankfort and vertical planes 


Table 9.— Case 3 After Correction With Improved 
Nasal Projection and Alar Width* (cont) 


Vertical lip ratio 
Horizontal lip projection from Sn-PGt 


Aesthetic triangle 
Nasofrontal angle 
Nasofacial angle 
Nasomental angle 
Mentocervical angle 

Anterior facial height 
Nasal height ratio 
Lower facial height ratio 

Facial thirds 
Upper 
Middle 
Lower 

Legan facial convexity 

H angle 

Nasolabial angle 

Columellar show 

Nasal projection: Goode ratio 

Nasal projection: Baum ratio 

Alar:lobule ratio 


* Patient did not desire improvement of lip projection. 
tSubstantial difference. 
£Sn-PG indicates subnasale-pogonion. 


efficient and effective vehicle to dem- 
onstrate to resident surgeons the con- 
cepts of facial aesthetics. The flexibil- 
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Upper 
Lower 


Lip distance from nasomental line 


Upper 
Lower 
Mentolabial sulcus 


Zero meridian to chin distance 


Merrifield Z angle 


Lower face-throat ratio 


Facial height 


Nasal height ratio 


Frontal Analysis 


Lower facial height ratio 


Facial thirds 
Upper 
Middle 
Lower 

Nasal width 


Intercanthal distance 


ity of the system also allows for dia- 
logue between surgeons about the role 
of different modifications of the facial 
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Fractures of the Medial 
Infrzorbital Rim 


Ashley G. Anderson, MD; Terrence W. Frank, MD; Jean M. Loftus, MD 


e Fracturss of the medial infraorbital 
rim may oceer independently or in con- 
junction with fractures of the nose and 
zygoma. infraorbital fractures are fre- 
quently-asscceiated with anesthesia in the 
distribution a-ea of inf-aorbita! nerve and 
can produce »alpable 'step-off" deformi- 
ties. Becausesroentgerographic and clini- 
cal indicatiows of these fractures are 
often subtie, such injuries may go unrec- 
ognizec in the presence of more obvious 
nasal fractures or ma” be misdiagnosed 
as “tripod’’ factures. A proper recogni- 
tion of these fractures is necessary for 
correct diagmosis anc treatment. Three 
cases are presented aad seven cases are 
summarized. 

(Arch @tearyngol Head Neck Surg 
1988; 174: 141-1463) 


pese of the infraorbital rim 
are fai ly common, but most 
reports of t3ese fadal injuries deal 
with them ir the concext of zygoma or 
"tripod" fractures.'* [t is important to 
recognize th- t the medial infraorbital 
rim car be £zactured independently of 
the zygomacic complex. Here, we 
present three cases and summarize 
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seven cases of injury to the medial 
infraorbital rim and review pertinent 
anatomy, associated injuries, diagno- 
sis, and surgical treatment. 

Medial orbital fractures may go 
unrecognized, and therefore be incor- 
rectly diagnosed, in the presence of 
more obvious nasal fractures. Misdi- 
agnosis can also occur if all infraorbi- 
tal “step-off” deformities are as- 
sumed to result from tripod frac- 
tures? Surgical approaches for cor- 
recting tripod fractures, such as a 
Gillies’ hairline incision, that attempt 
to elevate a unfractured lateral seg- 
ment are doomed to failure if the 
step-off deformity results from a 
medial orbital fracture rather than a 
tripod fracture.^* Fractures of the 
medial infraorbital rim can usually be 
reduced through the nares or with an 
infraorbital or infraciliary approach. 


REPORT OF CASES 


Case 1.—A 15-year-old boy received a 
sharp blow to the left side of the nose and 
the infraorbital rim while playing football. 
He was first seen at an outlying hospital 
and then transferred for evaluation and 
treatment. He had no visual complaints 
and no numbness in the distribution area 
of the infraorbital nerve. 

Physical examination showed an obvious 
nasal fracture and a depressed left nasal 
bone. A step-off deformity was evident 
when the infraorbital rim was palpated. 
Roentgenograms of the face revealed that 
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a segment of the left orbital rim was 
depressed medially along with a left nasal 
fracture and general opacity in the left 
maxillary antrum. 

The patient was treated in the office. 
Anesthesia was achieved with an infraor- 
bital and supratroehlear nerve block and 
cocaine locally applied tc the nasal cavity. 
The nasal fracture was reduced and fixed 
with a splint; this also reduced the fracture 
of the infraorbital rim, which healed satis- 
factorily. 

CASE 2.—A 25-year-old man was seen 
after being hit with a wire brush in the 
area of the infraorbital rim. He had a 
facial laceration that was repaired at an 
outlying hospital. He reported numbness 
in his left upper lip and teeth. He did not 
have diplopia. 

A step-off deformity associated with an 
unstable medial portion cf the infraorbital 
rim was palpable along the infraorbital 
rim. A Waters’ view roentgenogram (Fig 1) 
showed a fracture running through the 
infraorbital foramen and opacity in the 
left maxillary antrum. There was no evi- 
dence of nasal fracture. 

The infraorbital area was explored 
through the previously produced lacera- 
tion. There was extensive damage to the 
infraorbital rim. The entrapped infraorbi- 
tal nerve was decompressed. A small piece 
of bone was wedged between the two frac- 
ture fragments to stabilize the fracture. 
The patient recovered well from the opera- 
tion, and the numbness in the infraorbital 
area resolved. 

CASE 3.— A 46-year-old woman was eval- 
uated for facial trauma two days after a 
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Fig 1.—Waters' view showing fracture at 
infraorbital foramen and depression of medial 
orbital segment. 





Fig 2.—Computed tomographic scan demon- 
strating medial segment depression with com- 
minuted nasal fracture. 


motor vehicle accident. After internal and 
orthopedic injuries were ruled out at an 
outlying hospital, she was referred for 
further evaluation. She reported anesthe- 
sia in her left upper lip, but had no com- 
plaints about her vision. The patient's nose 
was deflected to the left, and she had a 
gross deformity consistent with a left 
nasal fracture. She also had sutured lacer- 
ations on her forehead and the dorsum of 
her nose. The patient's pain prevented deep 
palpation for step-off deformities. Roent- 
genograms obtained at the outlying hospi- 
tal showed a left nasal fracture, a commi- 
nuted left infraorbital rim fracture, and 
left maxillary opacity. A computed tomo- 
graphic scan revealed fractures in the 
anterior and medial walls of the left max- 
illary sinus and an extension of the frac- 
ture into the floor of the left orbit (Fig 
2). 

The patient was taken to surgery where, 
under anesthesia, a step-off deformity was 
palpable along the left infraorbital rim. 
The fractures of the infraorbital and medi- 
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Case Summary of Fractures of the Medial Infraorbita! Rim 


ON 


2 3 4 


Nasal fracture present + 


+ + + - * + 77 
- + + - - + 050 
+ + + - + + 6/7 


+ * 
Case No. 
5 6 T Total 





* Minus sign indicates no signs, symptoms, or procedures performed; plus sign, symptoms present or 


procedure performed; and NA not applicable. 





Fig 3. — Diagram of fractured medial segment 
of orbit in association with nasal fracture. 


al portions of the rim were reduced and 
stabilized with internal fixation. The 
patient recovered well: the infraorbital rim 
healed and the anesthesia associated with 
the infraorbital nerve resolved. 


COMMENT 


The Table summarizes seven cases 
of medial infraorbital rim fractures. 
None of the patients complained of 
diplopia. Extraocular movements 
were intact, and there was no evidence 
of restricted gaze. Five of the seven 
patients experienced at least some 
anesthesia in the distribution area of 
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the infraorbital nerve. In all cases 
there was a palpable step-off deformi- 
ty along the infraorbital rim. Five of 
the seven patients had nasal frac- 
tures. The roentgenograms revealed 
an infraorbital fracture and opacity in 
the maxillary antrum in each case. All 
fractures were displaced. In no case 
was there roentgenographic or physi- 
cal evidence of a “tripod” fracture. In 
one case, closed reduction was accom- 
plished simultaneously with the re- 
duction of a nasal fracture. The other 
six cases required open reduction. 
Only one patient required a secondary 
operation. This patient underwent a 
septorhinoplasty three months after 
the initial surgery to repair his S- 
shaped septal deformity. No patient 
experienced traumatic telecanthus, 
epiphoria, or dacrocystitis. 

Fractures of the medial infraorbital 
rim (Fig 3) may occur independent of, 
or be associated with, nasal or zygo- 
matic fractures. They appear to be 
produced by a sharp, direct blow to 
the area of the rim that abuts the 
nose.’ The orbital rim is formed medi- 
ally by the nasal process of the maxil- 
la, inferiorly by the body of the maxil- 
la, and inferiorly and laterally by the 
zygomatic bone. An inherent point of 
weakness is the zygomaticomaxillary 
suture, which is closely associated 
with the infraorbital foramen and its 
nerve.” 

The lacrimal collecting system orig- 
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inates at the medial corner of the lids, 
where -hetwo lacrimal canaliculi con- 
verge, anc emptiss into the lacrimal 
sac. The izcrimal sac lies in the fossa 
between tle anterior lacrimal crest of 
the maxilary bon» and the posterior 
lacrimal ærest of the lacrimal bone. 
The nasclacrimal duct extends from 
the lacrimal sac te the inferior nasal 
meatus. Lacrimal system injuries are 
well-recognized complications of mid- 
facial fra-tures;**^ In spite of its 
proximity -o the fracture, the lacrimal 
system wes not in ured in any of the 
seven ca-eS summarized in the 
Table. 

Fraetures of the medial infraorbital 
rim may net be obvious to the examin- 
ing physiezan: elinisal clues and roent- 
genograph c findinzs are often subtle. 
Even wher nasal fraetures are associ- 
ated with medial rim fractures, roent- 
genogram: of the masa! area alone are 
seldom helpful. In patients with 


1. Hofman» WB: Injuzies of the zygomatic and 
maxillary be-es: Symposium on maxillofacial 
and related irjuries. Otľaryngol Clin North Am 
1969;2:302-333 

2. Gerleck AJ, Sinn OF: Anatomic, clinical, 
surgical, and radiographic correlation of the 
zygomatic cemplex frae-ure. AJR 1977;128:235- 
238 


3. Mathog RH: Recorstruetion of the orbit 
following trawma. Otolaryngol Clin North Am 
1983;16:585-69. 

4. Kristensen S, Tveteras K: Zygomatic frac- 
tures: Classifieation anc *omplications. Clin Oto- 
laryngol 1386; 1:123-129. 


severe nasal fractures, fall facial 
roentgenograms (especially a Waters' 
view) should be obtained to rule out 
medial rim fractures." A computed 
tomographic scan may also Felp in the 
diagnosis when the extent o? injury is 
unknown."? The fragments of the 
comminuted infraorbital rim may be 
either elevated or depressed. All of 
our patients had a step-off deformity 
along the fractured rim. Because this 
deformity may be the only clinical 
evidence of a rim fracture. the rim 
should always be palpated; this is true 
even when there is no evid2nce of a 
flattened zygoma. The physieal exam- 
ination should also include zn assess- 
ment of the status of the infraorbital 
nerve. 

The primary surgical concerns in 
treating rim fractures are tke reposi- 
tioning and stabilization of the rim 
and the careful realignmert of the 
nose.' Free-floating fragments may be 
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more satisfactorily treated if atten- 
tion is first directed toward reducing 
the rim fracture, avoiding nasal osteo- 
tomies. Any residual nasal deformity 
can be corrected later by secondary 
septorhinoplasty when the rim has 
stabilized and healed. 

Generally, the orbital floor should 
be explored if the infraorbital rim is 
displaced or comminuted; in the cases 
reported here, both subciliary inci- 
sions and direct incisions in the inferi- 
or rim were beneficial? The frac- 
tured nasal bone can usually be ele- 
vated through the incision or directly 
through the nares. 

As with tripod fractures, infraorbi- 
tal nerve injuries are commonly asso- 
ciated with medial infraorbital frac- 
tures.^^ In the cases reported here, 
anesthesia in the distribution area of 
the infraorbital nerve was resolved by 
reducing the fracture and decom- 
pressing the nerve. 
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Subperiosteal Orbital Hematoma 


An Unusual Complication of Sinusitis 


Sukgi Choi, MD; William Lawson, MD, DDS; Mark L. Urken, MD 


e The orbital complications of para- 
nasal sinus infection are well known to 
otolaryngologists. However, only a few 
articles have reported subperiosteal 
orbital hematoma as one of these compli- 
cations. It is a rare but well-recognized 
entity in ophthalmology, usually caused 
by trauma. A case of subperiosteal orbital 
hematoma secondary to ethmoidal sinus- 
itis is presented. The relevant clinical 
characteristics, pathophysiology, and dif- 
ferential diagnosis of subperiosteal orbit- 
al hematoma, as well as treatment 
options, are reviewed and presented as 
they apply to cases associated with sinus- 
itis. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1464-1466) 


he orbital complications of para- 

nasal sinusitis were delineated by 
Chandler et al in 1970. Among the 
five types of inflammatory orbital 
complications that they described, the 
. entity of subperiosteal hematoma was 
not mentioned. A case of subperi- 
osteal hematoma secondary to eth- 
moid sinusitis is presented. This case, 
as well as other cases found on review 
of the literature, suggest that the 
subperiosteal orbital hematoma may 
represent a stage preceding the devel- 
opment of subperiosteal abscess. The 
nature of subperiosteal hematoma, as 
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well as its diagnosis and treatment, is 
discussed. 


REPORT OF A CASE 


A 62-year-old man was admitted to the 
Mount Sinai Services, City Hospital Cen- 
ter, Elmhurst, NY, on Feb 4, 1988, with a 
one-week history of right frontal head- 
ache. The headache had progressively 
increased in severity and was localized to 
the right supraorbital region. On the day 
of admission, the patient developed a sud- 
den worsening of the headache, accompa- 
nied by edema and erythema of the right 
periorbital region, as well as proptosis and 
inereased tearing. There was no history of 
sinus disease or recent upper respiratory 
infection. He denied any bleeding disor- 
ders, head trauma, severe coughing, or 
physical exertion. 

The patient was in acute distress, with 
severe right supraorbital pain. Vital signs 
were normal and the patient was afebrile. 
Visual acuity was 20/70 in both eyes. Her- 
tel exophthalmometry, with a basis of 100 
mm, demonstrated 6 mm of proptosis in 
the right eye. The pupils were round, equal, 
and responsive. There was severe limita- 
tion of right eye movement in all directions 
of gaze. Corneal sensation was intact bilat- 
erally. No bruit or pulsation over the globe 
was detected. There was a moderate degree 
of right periorbital edema and erythema, 
with downward displacement of the globe. 
Mild, diffuse chemosis was present. The 
intraocular pressures by  applanation 
tonometry were 19 mm Hg in each eye. 
Funduscopie examination revealed a nor- 
mal optic nerve head, macula, and blood 
vessels. 

The complete blood cell count disclosed 
the following values: hemoglobin, 15 g/L; 
hematocrit, 0.48; and a white blood cell 
count of 13.6 x 10°/L, with a differential of 
89 polymorphonuclear leukocytes, six lym- 
phocytes, and five monocytes. The coagula- 
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tion profile and serum electrolyte and 
blood glucose levels were normal. A con- 
trast-enhanced computed tomographic 
(CT) scan (Figs 1 and 2) revealed a poorly 
defined, enhancing lesion within the right 
orbit, with a questionable thickening of the 
right medial rectus muscle. The visualized 
ethmoid and frontal sinuses were normal. 
An air-fluid level was present in the right 
maxillary sinus. A presumptive diagnosis 
of pseudotumor of the orbit was made, and 
methylprednisolone sodium succinate 
(Solu-Medrol) was begun. 

Reexamination of the patient the follow- 
ing day showed minimal clinical improve- 
ment. A repeated contrast-enhanced CT 
scan, including coronal sections, revealed a 
clouded right supraorbital ethmoid cell 
and an adjacent, well-defined, enhancing 
lesion of the superior orbital wall (Fig 3). 
The frontal sinus was absent on the right 
side. No bony erosion was visualized. A 
diagnosis of subperiosteal abscess second- 
ary to sinusitis was now made, and intra- 
venous cefuroxime sodium therapy was 
begun. In the operating room, with the 
patient under general anesthesia, a curvi- 
linear incision was made that extended 
from the medial aspect of the right eye- 
brow downward along the lateral nasal 
wall midway between the inner canthus 
and the dorsum of the nose. On incision of 
the periosteum and elevation of the perior- 
bita from the superior orbital wall, black 
fluid was encountered. Approximately 5 
mL of dark blood was removed and sent for 
culture. No tumor or purulent material 
was found. The periorbita and the orbital 
roof were intact, without evidence of ero- 
sion. A standard right external ethmoidec- 
tomy was carried out. On entering the 
supraorbital ethmoid cell, purulent mate- 
rial was obtained and sent for culture. No 
blood was seen in the sinus. 

The postoperative course was unevent- 
ful, and the patient progressively improved 
on a regimen of intravenous cefuroxime. 
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Fig 1.—Computed tomographic scan demon- 
strates pocry defined mass and thickened 
medialirectus muscle. 


f 


Fig 2.—Air-fluid level in right maxillary sinus is 
seen. 


Fig 3.—Left-and right, Computed tomographic scan reveals clouded right. supraorbital cell and 


well-defined adjacent right orbital mass. 


By the second postoperative day, he had 
recovered fm! ocular mobility, and had 
complete reselution of chemosis. Examina- 
tion on possgperative day 4 revealed con- 
tinued perie-bital edema but only 1-mm 
exophthalmos of the right eye. The patient 
was discharged on postoperative day 7. 
Culture of the subperiosteal hematoma 


and supraorbital ethmoid cell yielded 
Staphyiveoc-«s epidermidis. 
COMMENT 

Subpericsteal orbital hematoma 


has frequertly been reporzed in the 
ophthalmoiegy literature but is rarely 
encounterec by otolaryngolegists. It is 
an importart but rare cause of unilat- 
eral proptesis. Subperiosteal orbital 


hematoma can be divided irto trau- 
matic, congestive, and spontaneous 
categories. The most common type is 
traumatic, which is occasionally seen 
following orbital injury. The conges- 
tive type may occur after violent 
coughing, straining, or strangulation. 
Spontaneous subperiosteal orbital 
hematoma is extremely rare, with 
only a handful of cases having been 
reported.^? Subperiosteal orbital he- 
matoma in patients with underlying 
systemic diseases, such as a 2oagulo- 
pathy, vasomotor instability, zascular 
abnormality, or arterial disease is not 
considered to be truly spontaneous. 
Subperiosteal orbital hematoma 
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most commonly occurs in the superior 
orbital wall The orbital periosteum 
is loosely attached to the underlying 
bone except at the suture lines. How- 
ever, it is not known whether there 
exists an increased tendency for the 
periosteum to detach from its superi- 
or surface. It has been postulated that 
since the frontal bone provides the 
largest continuous bone surface in the 
orbit, a clinically significant hemato- 
ma is more likely to occur in the 
orbital roof. | 

The pathogenesis of the subperi- 
osteal hematoma is believed to 
involve either a localized tearing of 
the subperiosteal vessels due to trau- 
ma? or the transmission of increased 
pressure from adjacent venous net- 
work* directly to the orbital veins, 
which lack valves. Hyperemia and 
congestion are thought to lead to 
decompensation and rupture of the 
vessels. In a predisposed individual, 
diffuse orbital irritation and conges- 
tion can lead to a subperiosteal hema- 
toma’ without direct trauma. It may 
be considered the orbital equivalent of 
an intracranial epidural hematoma. 

The subperiosteal orbital hemato- 
ma usually presents with unilateral 
exophthalmos and downward and out- 
ward displacement of the affected 
globe. Other findings may include 
orbital pain, moderately decreased 
visual acuity, and restricted extraocu- 
lar movement. Discoloration of the 
eyelids or conjunctiva is often seen; 
Severe loss of vision is rare, and it can 
generally be avoided or reversed by 
prompt therapeutic intervention.? The 
diagnosis is facilitated by the use of a 
contrast-enhanced CT scan.5?? Orbital 
echography and magnetic resonance 
imaging also aid in establishing the 
correct diagnosis.? Other entities that 
must be distinguished include subper- 
iosteal abscess, pseudotumor, tumor, 
and sinus mucocele. 

The treatment of  superiosteal 
hematoma may be expectant, medical, 
or surgical. Expectant therapy was 
advocated by Duke-Elder and Mac 
Faul,^ who believed that the subper- 
iosteal orbital hematoma is a self- 
limiting process. Other workers have 
recommended medical treatment us- 
ing topical timolol maleate therapy 
and intravenous or oral acetazolamide 
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sodium therapy, depending on the 
patient's clinical status.’ While many 
subperiosteal orbital hematomas re- 
solve spontaneously with time, some 
can expand and cause increased 
intraocular pressure, leading to optic 
nerve atrophy. Untreated orbital 
hematomas can become infected to 
form an abscess or organize into a 
permanent orbital tumor." Accord- 
ingly, many believe that conservative 
treatment is not justified. Options for 
surgical intervention include needle 
aspiration, which may need to be 
repeated, and orbital exploration and 
drainage of the hematoma through a 
variety of approaches. Orbital explo- 
ration usually reveals the bone and 
periorbita to be intact, with accumu- 
lation of approximately 4 mL of 
blood. The blood appears dark when 
the bleeding has been recent." Surgical 
intervention, in addition to establish- 
ing the diagnosis, usually results in 
prompt resolution of symptoms. 

The subperiosteal hematoma, 
whether intracranial or orbital, is not 
a well-recognized complication of 
sinusitis. The original publication of 
the classification of the orbital com- 
plications of sinusitis by Hubert" in 
1937 has been widely accepted.' These 
include preseptal cellulitis, subperi- 
osteal abscess, orbital cellulitis, orbit- 
al abscess, and cavernous sinus 
thrombosis. No mention of subperios- 
teal orbital hematoma was made. Epi- 
dural hematoma, an intracranial 
equivalent of subperiosteal orbital 
hematoma, is also seldom mentioned 
as a complication of sinusitis. In a 
review of the literature, only two such 
references were found. Clairmont and 
Per-Lee? mentioned the development 
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of an extradural hematoma resulting 
from rupture of epidural vessels due 
to inflammation. Quick and Payne" 
describe an epidural hematoma 
resulting from erosion of epidural ves- 
sels by adjacent infection. 

Review of the literature also 
revealed one probable and two defi- 
nite instances of subperiosteal orbital 
hematoma secondary to sinusitis. In 
1937, Wheeler described a patient 
with a history of frontal sinusitis who 
developed unilateral proptosis. Surgi- 
cal exploration revealed an old blood 
“cyst” of the orbital roof. This was 
interpreted by Wheeler as a spontane- 
ous subperiosteal orbital hematoma. 
However, the clinical cireumstances 
favor the diagnosis of a subperiosteal 
orbital hematoma secondary to fron- 
tal sinusitis. Harris et al^ reported a 
case of subperiosteal orbital hemato- 
ma that they believed was secondary 
to frontal sinusitis. Recently, Calca- 
terra and Trapp reported a case of 
massive proptosis secondary to a sub- 
periosteal orbital abscess and hema- 
toma resulting from ethmoid sinus- 
itis. This was described as an acute 
process without any evidence of bony 
erosion. These case reports indicate 
that the subperiosteal hematoma is a 
complication of sinusitis and that, in 
certain cases, this entity may precede 
the development of a subperiosteal 
abscess. 

The history, clinical findings, and 
initial CT scan in the present case 
suggested the incorrect diagnosis of 
pseudotumor of the orbit. This misdi- 
agnosis was primarily due to the fact 
that the axial euts on the CT scan had 
missed the supraorbital ethmoid sinus 
disease. The presence of ipsilateral 
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maxillary sinusitis suggested the pos- 
sibility that the orbital process was 
secondary to direct extension from a 
contiguous sinus. It was not until 
obtaining the coronal cuts of the 
repeated CT scan that the clouded 
supraorbital ethmcid cell was visual- 
ized. This demonsirates the impor- 
tance of obtaining both coronal and 
axial views in the study of orbital 
complications of sinusitis. At the time 
of surgery, the correct diagnosis of 
subperiosteal orbital hematoma was 
established. 

Sinus infections ean extend to adja- 
cent structures th-ough an intricate 
system of valveless veins communi- 
cating between the nose, paranasal 
sinuses, orbits, anc cavernous sinus." 
In the orbit, arteries, lymphatics, and 
bony dehiscences zre not believed to 
play a major role in the spread of 
infection. As described by Harris et 
al,^ phlebitis in the sinus mucosa may 
extend to veins in the periorbita, 
resulting in subseqaent rupture of the 
vessels. Vessel rupture may result 
from congestion or actual erosion of 
the vessel by the infectious process. 
The resultant subperiosteal orbital 
hematoma may urdergo suppurative 
changes, producinz a subperiosteal 
abscess. 

The managemert of subperiosteal 
orbital hematoma. when associated 
with sinusitis, should be surgical. Sur- 
gical exploration cenfirms the diagno- 
sis, provides drainage for both the 
hematoma and the infected sinus, and 
provides a route to obtain both hemo- 
stasis and cultures. Operative inter- 
vention is also necessary to prevent 
the other orbital complications of 
sinusitis already mentioned. 
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Granulocytic Sarcomas of the Head and N eck 


Davit M. Alessi, VD; Rom Karin, MD; Elliot Abemayor, MD, PhD; Dennis M. Crockett, MD 


e Granslocytic sarcomas (chloromas) 
are rare tumors with a predilection for 
head and neck sites. In a review of six 
cases from two teaching institutions, 
chloromas were associated with the 
development of acute myelogenous leu- 
kemia or s relapse in five cases. Treat- 
men: modalities included chemotherapy 
and -adiaion therapy for problematic 
lesicrs. Our only survivor received combi- 
natiom therapy despite a negative bone 
marrow sxamination. Work-up should 
incluce a computed tomographic scan or 
magnetic msonanee imaging to evaluate 
the extent of the tumof. Bone marrow 
examination and biopsy should be per- 
formed aad specimens prepared for 
immunchistochemical studies or electron 
micrescopy. Recemmended treatment 
includes both aggressive chemotherapy 
and 2900 .o 3000 cGy of external-beam 
radictnerapy to the tumor when possi- 
ble. 

(Arch Ctolaryneo! Head Neck Surg 
198&-1 14: 467-1470) 


ranulecytic sercomas are localized 
tumor masses composed of 
immature cells of the granulocytic 
series; their appearance may herald 
the presence of a myelogenous leuke- 
mia or reflect zm enlarging tumor 
burden. Taese tumors have also been 
called chleromas due to a particular 
pale-creer hue ascribed to the pres- 
ence of mrelopercxidase in the tumor 
cells er nayeloblaztomas secondary to 
the preserve of intracellular inclusion 
bodies. 
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Although first described by Burns 
in 1811, it was not until 1893 that 
these neoplasms were linked with 
acute leukemias, and, more specifical- 
ly, with tumors of the granulocytic 
lineage.' In 1966, Rappaport? named 
these deposits of immature cells gran- 
ulocytic sarcomas to highlight the 
mesodermal origin of these tumors, as 
well as their variable clinical behav- 
ior. 

The evaluation and treatment of 
head and neck granulocytic sarcomas 
is, in large part, determined by their 
expected clinical and biologic behav- 
ior. To formulate a rational treatment 
plan, we examine the experience with 
this rare neoplasm in two separate 
institutions as well as review the per- 
tinent literature. 


MATERIALS AND METHODS 


A retrospective chart review was per- 
formed of all patients with granulocytic 
sarcomas limited to the head and neck at 
the UCLA Medical Center, Los Angeles, 
and the University of Iowa Hospitals, Iowa 
City. The study covered 25 and ten years, 
respectively. Six patients were identified 
who presented with chloromas either as 
the earliest manifestation of a leukemia or 
as part of the picture of relapsing disease. 
Each patient’s relevant slides were 
reviewed by a staff pathologist at the 
respective institution to confirm the diag- 
nosis of a granulocytic sarcoma. The desig- 
nation of the leukemias fellows the 
French-American-British classification 
system.’ Three clinical summaries are 
described for illustrative purposes. 


REPORT OF CASES 


CasE 1.—A 6-year-old girl presented 
with a one-month history of easy bruisa- 
bility and prolonged bleeding after a tooth 
extraction. The initial evaluation was 
remarkable for multiple bruises and a 
hematocrit of 0.14, a platelet count of 
7000 X 10°/L, a white blood cell count of 
2.9 X 10°/L with 0.52 promyeloertes on dif- 
ferential cell count. The bone marrow 
examination revealed acute myelogenous 
leukemia (M3-promyelocyte). A chemo- 
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therapy induction protocol was started and - 


was followed four months later by a bone 
marrow transplant resulting in complete 
remission. Three years later, the patient 
developed back pain and a right shoulder 
mass, biopsy of which revealed granulocyt- 
ic sarcoma. Combination chemotherapy 
along with external beam radiation to the 
shoulder and spinal lesions resulted in a 
one-year remission. At that time, a green 
cheek mass was noted and proved to be 
granulocytic sarcoma (Fig 1). Further 
chemotherapy resulted in a decrease in 
tumor size and in a short remission but, as 


a result of severe leukopenia, the patient | 


died of sepsis. 

CASE 2.—A 17-year-old boy developed a 
swelling in the left eye without any other 
complaints. The swelling persisted after a 
course of antibiotic therapy and a com- 
puted tomographic scan revealed a retro- 
orbital mass. Urine catecholamines were 
negative as was the bone marrow examina- 
tion. An intravenous pyelogram and sinus 
radiographs were normal. The white blood 


cell count was 6.1 X 10°/L with a normal - 


differential cell count. A biopsy of the 
mass via a lateral orbitotomy approach 
revealed a granulocytic sarcoma. The sec- 
ond bone marrow examination was also 
normal and the patient had bone marrow 
harvested in the event that a future trans- 
plant would be needed. The chloroma was 
treated with an unspecified amount of 
external beam radiotherapy to the orbit. 
Combination chemotherapy was given over 
a six-month period. A repeated bone mar- 
row examination was again normal. The 
patient has remained asymptomatic except 
for glaucoma in his right eye at his last 
follow-up seven years after the original 
diagnosis. 

CASE 3.—An 18-year-old woman pre- 
sented with fever, sinusitis, hepatosple- 
nomegaly, radiographie evidence of pulmo- 
nary infiltrates, and 0.51 monocytoid cells 
on a peripheral blood smear. A bone mar- 
row examination confirmed acute mono- 
myelocytic leukemia (AMML) and she was 
treated with combination chemotherapy 
over the next three years. A repeated bone 
marrow biopsy at age 21 years revealed no 
recurrence and it remained negative until 
age 28 years. At 24 years of age, she 
developed a slowly enlarging scalp tumor 
that, on biopsy, revealed a histochemically 
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Clinical Summaries of Patients With Granulocytic Sarcomas of the Head and Neck* 


Case No./ Chronologic Time 
Age, y/Sex Sites Interval, mo Outcome 


Remission 


Treatment 
Chemotherapy 
Chemotherapy 
Chemotherapy 
Chemotherapy; radiotherapy NED 









Maxilla T 


2/7/M OrbitT 








Fig 1.—Granulocytic sarcoma of the cheek in 
case 1. Top, Computed tomographic scan 
demonstrates low-density mass at arrow. Bot- 
tom, Note greenish hue (arrow) on Caldwell- 
Luc biopsy specimen. 


confirmed granulocytic sarcoma. Over the 
next 34 years, chloromas developed in the 
submandibular area, right side of the 
scalp, and right side of the neck. For each 
lesion, treatment consisted of external- 
beam irradiation with doses ranging from 
2500 eGy to 4930 cGy with resolution of the 
lesions. Chemotherapy was given simulta- 
neously in treating two lesions. At 28 years 
of age, a bone marrow examination 
revealed a relapse and the patient received 
chemotherapy, 1300 cGy of whole-body 
irradiation therapy, and a bone marrow 
transplant. A bone marrow biopsy speci- 
men taken two months later was negative. 


3/18/F 


4/6 mo/M 


AMML 
Scalpt 


Submaxillaryt 


Scalpt 
Neckt 
AMML 
AMML 
Scalpt 


Chemotherapy 
Radiotherapy 
Chemotherapy; radiotherapy 
Radiotherapy 

Radiotherapy 
Chemotherapy; BMT 
Chemotherapy; radiotherapy 


Chemotherapy 


Remission 
Remission 
Remission 
Remission 
Remission 
Remission 
DOD 


Remission 


5/15/F AML 
Neckt 
C bitt, Mastoidt 
AML 
6/9/M Orbitt 
Orbitt, AML 
Mastoidt 





Chemotherapy 
Chemotherapy; BMT 
Radiotherapy NR 
Chemotherapy NR 
Chemotherapy 

Surgery; radiotherapy 
Chemotherapy, radiotherapy 
Surgery; radiotherapy 


Remission 


Remission 


* Acute myelocytic leukemia (AML) and acute myelomonocytic leukemia (AMML) indicate the occurrence of 
acute leukemia independent of a simultaneous granulocytic sarcoma. 

tGranulocytic sarcoma; chemotherapy, one of various chemotherapeutic regimens; radiotherapy, external 
beam radiotherapy. BMT indicates bone marrow transplant; PR, partial response; NR, no response or 
progression of disease; NED, no evidence of disease; DOD, dead of disease; and CNS, central nervous system. 
The time interval indicates the time between appearance of the listed lesion and the lesion listed above; and O, 


the presenting lesion. 


One year later, she presented with a right- 
breast chloroma. After a negative bone 
marrow biopsy, she received 2520 cGy of 
external beam therapy that controlled the 
relapse. One month later, she developed 
multiple spinal infiltrates and a bone mar- 
row examination revealed AMML. Disease 
persisted after spinal irradiation therapy 
and chemotherapy and she died four 
months later with widespread organ 
involvement. 


RESULTS 


Six cases of granulocytic sarcoma of 
the head and neck were identified. 
Clinical summaries are presented in 
the Table. The age range was 7 
months to 24 years, with equal num- 
bers of males and females. Common 
locations included the scalp, orbit, and 
soft tissue of the neck. Two chloromas 
were found in the mastoid cavity. 
These two chloromas, as well as the 
cheek tumor in case 1, had a charac- 
teristic green hue on gross inspection. 
Four of six patients had more than 
one chloroma with a maximum of five 
chloromas in patient 3. 

A granulocytic sarcoma was the 
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presenting sign of acute leukemia in 
two patients with acute myelogenous 
leukemia developing one month to 22 
months after the initial lesion. In 
three of the patients (patients 1 and 5 
with acute myelogenous leukemia and 
patient 3 with AMML), the presence 
of a chloroma signified relapsing dis- 
ease and prompted aggressive re- 
treatment. One patient who had a 
chloroma did not develop leukemia, 
perhaps because of the vigorous com- 
bination chemotherapy regimen with 
which he was treated. He is alive and 
with no evidence of disease seven 
years following the diagnosis of his 
granulocytic sarcoma. All the other 
patients died from one month to six 
years after the onset of sarcoma. All 
patients received one or more chemo- 
therapeutic agents in various proto- 
cols. 

In general, the presence of a head 
and neck chloroma was a poor prog- 
nostic sign as evidenced by the fact 
that five of six patients who developed 
this tumor died shortly after the his- 
tologie diagnosis was confirmed. 
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Fig Z.—Matur» and immature granulocytes (except myeloblasts) show chloroacetate esterase 
activity, with 3-anules being red. Studies show that 75% of granulocytic sarcomas are positive for 


chloroacetate =sterase.” 


COMMENT 

In the absence of coneurrent leuke- 
mia, the diagnosis of. a granulocytic 
sarcoma mzy prove problematic. On 
routine histologic examination, these 
tumors hav= a pleomorphie infiltrate 
of primitie cells with varying 
degrees of =ze and nuclear configura- 
tion^ Roeotine Eematoxylin-eosin 
staining may not identify cells in the 
granulocytie series and the neoplasms 
may histelezically a»pear as sheets of 
monotonoeusg round cells with no dis- 
cernible pzttern. The differential 
diagnosis for these round cell tumors 
includes: E»ing's sarcoma, malignant 
lymphomas, acute lymphocytic leuke- 
mie infiltrases, as well as primitive 
neuroepithe dal tumors. Clearly, the 
evaluation «f these tumors requires 
good comm:-micatior between pathol- 
ogist and c: nician, as well as proper 
handling of tissue specimens for fur- 
ther evaluation by electron microsco- 
py or the us» of special stains used to 
differentiate and chssify chloromas 
according te cell of erigin.* The limi- 
tations impesed by relying solely on 
routine hisologic examination in 
these dificdt cases are exemplified 
by the orbical tumor in case 6, origi- 


nally misdiagnosed as a rhabdomyo- 
sarcoma. 

The most commonly usec stains 
either assess intracellular enzyme 
activity or content. Most use^ul have 
been the chloroacetate esterase and 
the a-naphthol acetate  »sterase 
stains, in conjunction with immunocy- 
tochemical localization of cellular 
lysozyme (muraminidase) content 
(Fig 2). Mature and immature granu- 
locytes (except myeloblasts) show 
positive chloroacetate esterase activi- 
ty. This stain is useful in segregating 
chloromas from histiocytic ard other 
forms of lymphomas.’ All granulo- 
cytes, including myeloblass and 
monocytes, stain positive fer lyso- 
some, whereas lymphocytes are nega- 
tive.* Granulocytic cells differ from 
monocytes by a negative result on 
a-naphthol acetate esterase staining.” 
When the stains are used together, 
most tumors can be classified zs to the 
probable cell of origin and the proper 
therapy instituted. However, -he het- 
erogeneous morphologic appearance 
of certain granulocytic sarcomas 
sometimes necessitates additional 
techniques such as ultrastructural 
studies to verify tumor origin. In case 
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3 the diagnosis of granulocytic sarco- 
ma was secured when characteristic 
intracytoplasmic dense granules were 
seen in most of the tumor cells.” Most 
recently analysis of chromosomal 
translocations and more refined 
immunohistochemical stains have 
been applied in classifying these neo- 
plasms; attempts to correlate these 
morphologic characteristics with clin- 
ical behavior are under way." 

Chloromas are uncommon tumors 
that occur at some time in 3% to 6.8% 
of all patients with granulocytic leu- 
kemia, with a wide variety of af- 
fected sites, including the head and 
neck.' The incidence of head and neck 
chloromas has been reported to range 
from 12%! to 4395.5 Nieman et al 
reported 61 chloromas in 50 patients, 
six of which were in the head and neck 
(soft palate, nasopharynx, orbit, sali- 
vary gland, scalp, and face). Other 
affected sites include the mandible,':* 
facial nerve, lip,* maxilla," scalp,’ 
temporal bone," and orbit.*' 

Our series, albeit small, confirms 
the predilection for chloromas to 
affect the head and neck. The involved 
sites included the orbit, scalp, cervical 
nodes, and mastoid bone. Scalp lesions 
presented as distinct cutaneous 
tumors and should not be confused 
with more common nonspecific skin 
lesions associated with leukemias. 
Leukemids are nonspecific cutaneous 
manifestations of leukemia such as 
thrombocytopenic purpura and exfoli- 
ative erythroderma. Leukemia cutis, 
defined as infiltration of leukemic 
cells into the skin, forms generalized 
plaques, small nodules, and, some- 
times, ulcers, and it usually occurs 
several months after the onset of an 
acute leukemia. In contrast, chlo- 
romas are discrete tumors predomi- 
nantly composed of immature cells of 
the granulocytic series and may occur 
in the absence of diagnosed leukemia 
or a relapse. 

The temporal association of granu- 
locytie sarcoma and acute myeloid 
leukemia is extremely variable, and 
the prognosis depends on the clinical 
context in which the tumor occurs. 
The tumor can occur in three clinical 
settings: during the course of an acute 
leukemia, in association with a known 
myeloproliferative disorder, or in the 
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absence of overt hematologic abnor- 
malities.*? The most common clinical 
setting is for a chloroma to develop in 
a child who either has, or is destined 
to develop, leukemia. Granulocytic 
sarcomas may precede the develop- 
ment of an acute leukemia by widely 
disparate time periods ranging from 
one to 49 months.’ In the current 
series, the maximum time between 
the diagnosis of a chloroma and the 
onset of disease was 22 months. As in 
three of our cases (cases 1, 3, and 5) 
these tumors may signal disease 
relapse; however, appearance of the 
tumors does not appear to worsen the 
already poor prognosis of the accom- 
panying acute myelogenous leuke- 
mia. 

Although well described, none of 
the patients in this series had a prior 
history of a myeloproliferative disor- 
der, eg, chronic granulocytic leuke- 
mia, hypereosinophilie syndrome, or 
myelofibrosis. Development of granu- 
locytic sarcomas in such patients dur- 
ing the indolent phase of myelofibro- 
sis appears to be a poor prognostic 
sign and is often followed by acute 
myelogenous leukemia.'? 

The evaluation of all patients with 
head and neck granulocytic sarcomas 
should include not only a bone mar- 
row examination, but also computed 
tomographie scanning of the affected 
area. Precise localization of the dis- 
ease may assist in obtaining a biopsy 
and in the subsequent design of radio- 
therapy ports. The  extracranial 
appearance of chloroma is similar to 
lymphomas and appears as nonen- 
hancing nodular densities. Intracrani- 
al tumors can mimic lymphomas, 
hematomas, and metastatic neuro- 
blastomas.? Some authors report sig- 
nificant numbers of granulocytic sar- 
comas in pediatric patients with 
orbital tumors and have recom- 
mended computed tomographic scan- 
ning and bone marrow examination 
on all such patients.?'? 

The optimal treatment for these 
tumors includes radiation therapy 
and chemotherapy.? There are no pro- 
spective studies on the treatment of 
primary granulocytic sarcomas, but 
they would be expected to respond 
similarly to other leukemias.^ Cur- 
rent recommendations for primary 


external-beam therapy is 2000 to 3000 
cGy for an 86% to 89% response 
rate.??5 In our series radiation thera- 
py alone was used to treat three chlo- 
romas, with only one chloroma not 
responding. Combination therapy was 
used to treat two chloromas, again 
with only one chloroma not respond- 
ing. One chloroma was treated with 
chemotherapy alone and the patient 
died within seven months. The only 
long-term survivor in the present 
series was a patient who did not devel- 
op leukemia, suggesting that not all 
granulocytic sarcomas inexorably 
lead to acute leukemia. Meis et al^ 
reported that seven of 16 patients 
with primary chloromas did not devel- 
op leukemia. All were treated with 
intensive chemotherapy protocols uti- 
lized in leukemia patients with addi- 
tional local radiotherapy to the 
involved sites. It would appear that, 
although chloromas may be associ- 
ated with widespread disease, long- 
term survivors may be seen with the 
use of aggressive therapy.^^?* 


CONCLUSIONS 


l. A green or blue-brown tumor of 
the head and neck should alert the 
otolaryngologist to the possibility of a 
granulocytic sarcoma. 

2. Work-up should include a com- 
puted tomographic scan or magnetic 
resonance imaging to evaluate the 
extent of the tumor. Bone marrow 
examination and biopsy should be 
performed and specimens prepared 
for immunohistochemical studies or 
electron microscopy. 

3. Special stains and a high index of 
suspicion will avoid erroneous patho- 
logic diagnosis. 

4. Recommended treatment  in- 
cludes both aggressive chemotherapy 
and 2000 to 3000 eGy of external-beam 
radiotherapy to the tumor when pos- 
sible. Our only survivor received com- 
bination therapy when the bone mar- 
row examination was still negative. 
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Adult T-Cell Leukemia/Lymphoma 
Originating in the Paranasal Sinus 


Shoko Inala, MD; Hiroshi Okamura, MD; Yoshinori Chikamori, MD 


€ A case of adult T-cell leukemia/ 
lymphoma ATLL) occurred in a 60-year- 
old womanwho had a disturbance of right 
eye movement and visual acuity. She was 
born and ved in southwest Japan, an 
endemic amea of ATLL. Rhinoscopic and 
roentgenol»gic examinations revealed a 
mass im the ethmoidal and sphenoidal 
sinuses. Histologic examination showed a 
diffuse lymphoma (a medium cell type 
with T-cell properties). The ATL (adult 
T-cell leukemia) cells (abnormal multi- 
lobed lymphocytes) were found in the 
peripheral »lood. Human T-cell leukemia 
virus type | antibody was found to be 320 
times pesitwe. Based on the above find- 
ings, the patient's condition was diag- 
nosed as ATLL, and she was treated by 
chemotherapy. However, the patient died 
due to ceneral prostration seven months 
after the orset of the disease. The litera- 
ture on thisedisease is summarized. 

(Arch Owlaryngol Head Neck Surg 
1988; 114: 147 1-1473) 


dult T-cell leukemia/lymphoma 
(ATLL) is a new disease that 
was first Gescribed by Takatsuki and 
coworkers™ in 1977. The disease has 
been characterized by clinical and 
hematolog features. Since then, 
many cases have been reported, and 
extensive studies have been carried 
out. Preseatly, ATLL is an endemic 
disease tkat occurs in southwest 
Japan and -he Caribbean Islands,’ and 
it is assocsated with type C retrovi- 
rus-humar T-cell leukemia virus type 
I (HTLV-I 5 This is the first RNA 
virus fourd to induce malignant 
tumors in 3umans. 
Recently we treated cne patient 
with ATLL in the form of a paranasal 
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tumor. The clinical, histologic, and 
serologic findings are reported in this 
communication, together with a brief 
summary of the literature on this 
disease. 


REPORT OF A CASE 


A 60-year-old woman, born in Kochi, in 
southwest Japan, consulted a physician 
with complaints of headaches and a right- 
sided visual disturbance in September 
1983. One month later, right eyemovement 
was disturbed, and she was referred to the 
Ear, Nose, and Throat Clinie. Uwajima 
(Japan) Municipal Hospital. She was sub- 
sequently admitted to the hospizal for fur- 
ther examination and treatment. 

The patient had total ophthalmoplegia 
of the right eye, and her visual acuity was 
0.01 on the right side and 0.2 cn the left. 
Rhinoscopic examinations revezled only a 
polyp in the right nasal cavity. An axial 
computed tomographic scan showed the 
presence of a tumorlike mass in the right 
posterior ethmoidal and sphenoidal si- 
nuses (Fig 1); the mass had destroyed the 
right orbital median bone and infiltrated 
the orbital apex. A transmaxillar biopsy 
specimen of the right ethmcidal mass 
showed a diffuse lymphoma, ie, a medium 
cell type with a nuclear polymorphism 
variant (Fig 2, top) that originated from 
the T cells. Examination of a peripheral 
blood smear revealed that 5% of the leuko- 
cytes were abnormal multilobed lympho- 
cytes that were classified as “TL (adult 
T-cell leukemia) cells (Fig 2, bottom). The 
HTLV-I antibody was found to be 320 
times positive by an indirect immunofluo- 
rescence assay. Based on the above find- 
ings, the patient's condition wasadiagnosed 
as ATLL. Further examinations revealed 
splenomegaly and swelling of the cervical 
and abdominal lymph nodes. However, the 
bone marrow had not been infiltrated by 
malignant cells, and she did mot have a 
mediastinal lesion. During hospitalization, 
the white blood cell count fluctuated 
between 2 X 10°/L and 24 X 10°/L. Chemo- 
therapy was carried out with VEMP (vin- 
cristine sulfate: 1 mg/wk, total 16 mg; 
cyclophosphamide: 50 mg/d, total 4000 mg; 
mercaptopurine: 50 mg/d, total 2600 mg; 
and prednisolone sodium succimate: 40 to 
15 mg/d, total 3400 mg) therapy. Despite 
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intensive chemotherapy, the serum lactate 
dehydrogenase (LDH) value gradually 
increased to 33000 U/L, and the patient 
finally died due to general prostration 
seven months after the onset of the dis- 
ease. Hypercalcemia did not appear during 
the entire clinical course. Her daughter's 
HTLV-I antibody titer was positive also. 


COMMENT 


Takatsuki and coworkers!’ first 
reported a new type of T-cell leuke- 
mia, ie, ATL, in 1977. They character- 
ized the disease as follows: (1) onset in 
adulthood, (2) subacute or chronic leu- 
kemia with a rapidly progressive ter- 
minal course, (3) leukemic cells with 
T-cell properties, (4) leukemic cells 
with characteristic morphologic fea- 
tures (multilobed leukemic cells), (5) 
lymphadenopathy and  hepatosple- 
nomegaly, (6) eutaneous infiltration, 
(7) no mediastinal mass, and (8) clus- 
tering of the patients' birthplaces— 
southwest Japan. The present case 
exhibited all of the above, except No. 
6. 

This disease, together with some 
types of T-cell malignant lymphomas, 
has been named ATLL. Serologic 
studies have shown that the patients' 
sera contain the antibody to the type 
C retrovirus, which Poiesz et al* desig- 
nated as HTLV, and Hinuma et al.’ 
designated as ATL virus. Adult T-cell 
leukemia/lymphoma is considered to 
be caused by an HTLV-I infection, 
based on the following results of 
seroepidemiologic studies and provi- 
ral DNA analysis‘: (1) most of the 
patients are positive for the HTLV-I 
antibody; (2) in endemic areas, there 
are many antibody-positive healthy 
individuals (ATLL carriers), especial- 
ly over 40 years old; and (3) HTLV 
proviral DNA is detected in ATLL 
malignant cells. 

At present, the diagnostic criterion 
for ATLL is the detection of the provi- 
ral DNA in malignant cells. When we 
treated this patient, this viral assay 
was not clinically available, but was 
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Fig 1.— Axial computed tomographic scan. Tumorlike mass is seen in 


right ethmoidal and sphenoidal sinuses. 


under investigation. In addition to the 
above clinical and serologic findings, 
we diagnosed ATLL by the presence of 
lobulated ATL cells in the peripheral 
blood. 

Adult T-cell leukemia/lymphoma is 
the first malignant tumor found to be 
caused by a retrovirus (RNA virus). 
Human T-cell leukemia virus type II 
is related to the onset of hairy-cell 
leukemia, and HTLV type III is re- 
lated to acquired immunodeficiency 
syndrome. However, the mechanism 
involved in the transformation of T 
cells to malignant cells still remains 
unclear.’ The HTLV-I infection does 
not always cause ATLL, but the risk 
of ATLL is reported to be 0.05% to 
0.1% in ATLL carriers. There are 
three routes of transmission of 
HTLV-DI'* (1) vertical transmission 
from mother to child, (2) horizontal 
transmission from husband to wife 
(females have the additional risk of 
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Fig 2.—Histologic examination. A, Histology of ethmoidal mass. B, 


Abnormal multilobed lymphocyte in peripheral blood smear. 


Acute Type 
Lymphoma Type 





Chronic Type 


Smoldering Type 


Fig 3.— Clinical courses of five types of adult T-cell leukemia /Ilymphoma. Vertical axis shows 


degree of severity of disease. 


being infected via seminal provirus- 
bearing lymphocytes during sexual 
intercourse), and (3) blood transfu- 
sion. 

On the basis of clinical features and 
pathogenesis?" ATLL is classified 
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into the following types: acute, chron- 
ic, smoldering, crisis, and lymphoma 
(Fig 3). The acute type is the so-called 
prototypic ATLL, which progresses 
acutely or subacutely. Its poor prog- 
nosis is indicated by the elevation of 
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Fig 4.—Rela:onship between adult T-cell leukemia /lymphoma (ATLL) and other T-cell-related 
diseases, sowing subtypes of ATLL in parentheses. CLL indicates chronic lymphocytic 


leukemia. 


the whine Flood cell eount and serum 
LDH leve! and also by uncontrollable 
hypercalcemia. A functional disorder 
of the HTLV-I-infected T-helper cells 
causes a high incidenee of opportunis- 
tie infectieas. The smoldering type is 
characterized by the long-term pres- 
ence of ATL cells at 05% to 3% in the 
peripheral 5lood. The serum levels of 
LDH and calcium remain within nor- 
mal limits. This type often progresses 
to the acute type after a long duration. 
The chronx type shows a chronic 
course, wit: the level of ATL cells in 
the peripheral bloed equal to more 
than M.in the crisis type, patients 
suddenly develop acute ATLL after 
showing smoldering ar chronic ATLL, 
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for at least one year. The lymphoma 
type is considered to be a T-cell malig- 
nant lymphoma caused by HTLV-I 
(Fig 4), with a poor prognosis similar 
to the acute type. The present case 
was diagnosed as lymphoma-type 
ATLL. 

Malignant lymphomas often origi- 
nate in the head and neck region. The 
primary site in the head and neck 
region is usually Waldeyer’s tonsillar 
ring, especially the faucial tonsils and 
nasopharynx. Consequently, otolaryn- 
gologists must be alert to the possibil- 
ity of ATLL in cases of T-cell malig- 
nant lymphoma. In the ATLL endemic 
area, many cases of T-cell malignant 
lymphoma have been recorded, and it 
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is thought that lymphoma-type ATLL 
was involved in some of them. A sur- 
vey of the related literature revealed 
only one study that reported the 
occurence of ATLL in the head and 
neck region. Temple et al? reported a 
case of ATLL found in the nasophar- 
ynx. The present report is therefore 
the first case of ATLL found in the 
paranasal sinus. The occurrence of a 
malignant lymphoma in a paranasal 
sinus is very rare, especially in the 
ethmoidal and sphenoidal sinuses.!^'? 
It is important to distinguish clearly 
between cases of lymphoma-type 
ATLL and lymphomas in which the 
HTLV-I virus is not involved, as their 
prognoses and complications are quite 
different. The prognosis of non- 
HTLV-I T-cell malignant lymphoma 
is more favorable than that of lym- 
phoma-type ATLL. Lymphoma-type 
ATLL is more often associated with 
hypercalcemia. A differential diagno- 
sis can only be done by determining 
the presence of HTLV-I antibodies in 
the serum or by the detection of 
HTLV-I proviral DNA in malignant 
cells." 

Various methods of intensive com- 
bination chemotherapy, based on cur- 
rent treatments of malignant lympho- 
ma or leukemia, have been devised, 
but they do not have a long-term 
effect. The median survival time is 
only 11 months." The effectiveness of 
interferon beta, interferon gamma, 
and 2'-deoxycoformycin is under 
investigation.!?? 
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Angiolymphoid Hyperplasia 
With Eosinophilia 


A Case Report and Review of the Literature 


Karen H. Calhoun, MD; Richard C. Newton, MD; Ramon L. Sanchez, MD 


€ A patient had skin and subcutaneous 
manifestations of angiolymphoid hyper- 
plasia with eosinophilia. The diagnosis 
and treatment of this angioproliferative 
disease with a predilection for the head 
and neck were determined, and recom- 
mendations were made for avoiding surgi- 
cal misadventure. 

(Arch Otolaryngol Head Neck Surg 
1988;114:1474-1476) 


DAuiobenphoid hyperplasia with 
eosinophilia (ALHE) is an un- 
common angioproliferative disease 
with a predilection for the head and 
neck. Diagnosis of this benign lesion 
can be confused by the broad spec- 
trum of clinical presentations and his- 
topathologic findings, with a correct 
preoperative diagnosis being made in 
fewer than 2% of the cases.' Some of 
the histologic findings can be sugges- 
tive of vascular malignant neoplasm, 
and, in one reported case, a patient 
underwent major extirpative surgery, 
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including neck dissection for this 
benign lesion? We describe a patient 
with ALHE who presented with a 
large pulsatile postauricular mass, 
and we review the current knowledge 
of the pathogenesis, presentation, and 
optimal treatment of this poorly 
understood disease. 


REPORT OF A CASE 


A 42-year-old man presented with a six- 
week history of an asymptomatic swelling 
behind his left ear and multiple "itchy 
bumps" on the ear and in his scalp. There 
was no history of trauma or insect bites in 
the area. He was an otherwise healthy 
patient with a history of a right below- 
the-knee amputation 12 years previously 
for localized osteosarcoma. 

At initial examination, there was a 
2 X 4-em, faintly pulsatile nodule that was 
covered with normal skin behind the left 
ear. Multiple smooth erythematous pap- 
ules that blanched when pressed, 3 to 8 mm 
in diameter, were also present on the left 
helix and in the postauricular area. A 
biopsy specimen of a papule was consistent 
with ALHE, with a dermis expanded by 
circumscribed proliferating endothelial 
cells in sheets and cords, vasoformative 
areas, and a diffuse infiltration of lympho- 
cytes with some eosinophils. He had no 
peripheral blood eosinophilia at this time. 

During the next several weeks, the post- 
auricular mass shrank to 2 X 2 cm without 
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any treatment. The extremely pruritic 
papules failed to respond to either potent 
topical (0.05% clobetasol propionate [Te- 
movate]), intralesional steroids (triamcin- 
olone acetonide [Kenalog], 5 mg/mL), or 
cryotherapy. Carbon dioxide laser vapor- 
ization was followed by excellent healing, 
elimination of pruritus, and recurrence of 
only three of 20 lesions, all of which re- 
sponded to a second treatment. 

Six months later, the patient’s postau- 
ricular mass had increased to 4 X 7 cm and 
was markedly pulsatile. A computed 
tomographic scan showed a nonhomogen- 
eous, nonenhancing mass overlying the left 
mastoid bone (Fig 1). Magnetic resonance 
imaging showed no evidence of prominent 
feeding vessels. 

On excision, a pseudocapsule was found 
that covered the pulsatile mass. A large 
artery fed the mass, and a large vein 
drained its opposite end. These were both 
ligated and divided, and the mass was 
resected. The skin was closed, and the 
patient had an uneventful recovery. 

The gross specimen (Fig 2) was a pre- 
dominantly subcutaneous lesion that was 
roughly oval and well circumscribed. The 
interior of the mass was partly spongy and 
partly firm. Histologically, two large 
thrombosed vessels (one arterial, one 
venous) made up the bulk of the lesion; 
smaller blood vessels were also involved 
(Fig 3). 

The histologic findings were again char- 
acteristic of ALHE, showing subintimal 
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thiekening ar architectural disorganiza- 
tion of the v»sse! walls. The lumen was 
partiallv filled with organized thrombus. 
The wall itsel was made up of anastomos- 
mg capillaries lined by large, plump endo- 
thelial wells ( “ig 4), which had large oval 
nuclei with »-ominent nucleoli and abun- 
dant eosinophilic cytoplasm. Between the 
capillaries, ttre was a marked infiltrate. 
It was made uo mainly of eosinephils, with 
fewer lymphc=ytes and plasma cells. Few 
lymph follicles were seen at the periphery 
of the lesion. 


COMMENT 


To our knewledge, the first lesion of 
this type (zngiolymphoid prolifera- 
tion with eosinophilic infiltration) 
was reportel by Kimura et al in 
Japan in 1988, and the majority of 
reported cas-s are in the Asian litera- 
ture. In 1969, Wells and Whimster* 
were the first Westerners to report 
such a lesion, which they called "an- 
giolymphoid hyperplasia with eosino- 
philia.” Since then, some authors have 
used the twe terms interchangeably, 
while ethers regard them as quite 
Cifferent disease processes. 

The pathogenesis of ALHE is 
unknown. It may be neoplastic, or 
may besa tissue reaction to trauma or 
irritation. Anecdotal reports support 
the reaction theory, eg, the patient 
who developed ALHE in an area that 
had reeeivee radiation therapy 22 
years previeasly~ Olsen and Helwig,’ 
however, reported that only 9% of 
their patients had a definite history of 
injury in thearea where ALHE devel- 
oped. 

In 1979, Resai et alf suggested that 
ALHE is a type of histiocytoid hem- 
angioma, to »e grouped with atypical 
granulema aud papular angioplasia of 
tne skin, int-avenous atypical prolif- 
eration of la-ge vessels, hemangioen- 
dothelioma cf bone, and endocardial 
benign angicreticulosis of the heart. 
The commor basic feature in this 
group is the »roliferation of the large 
endothelial cells. 

Weiss ani Enzinger,’ in 1982, 
expanded the idea of Rosai et al? and 
renamed the disease entity “epitheli- 
oid hemansioendothelioma.” They 
added, to the greup, cases that arose 
in the liver and lung (sclerosing cho- 
langiocarcinama and intravascular 
bronchoalvec-ar tumor), and they con- 





Fig 1.—Computed tomographic scan shows Fig 2.—Clinical picture in operating room, 
nonenhancing postauricular mass. immediately preoperatively, shows large post- 
auricular lesion. 





Fig 3.—Lesion after excis-on shows multiple large vessels (gross picture). 


Fig 4.—Photomicrograph shows proiferation of vascular channels, lined by plump vacuolated 
endothelial cells (hematoxylin-eosin, original Oba X400). 
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sidered the entire group to be border- 
line tumors with malignant potential. 
Thus, ALHE is part of this neoplastic 
group of conditions that can manifest 
in the skin or subcutaneous tissue (as 
ALHE) or in other organs, and whose 
biologic behavior cannot be accurately 
predicted. 

The clinical appearance of the 
lesions in Kimura's disease and 
ALHE is very similar. The clinical 
presentations differ, however, in that 
the cases reported in the Asian litera- 
ture occur primarily in young males.! 
The lesions of Kimura's disease are 
almost always multiple, and they fre- 
quently occur on parts of the body 
other than the head and neck.’ In 
addition, systemic findings, including 
peripheral blood eosinophilia, ele- 
vated IgE levels, and lymphadenopa- 
thy, are the rule rather than the 
exception among patients with Kimu- 
ra’s disease.! 

Googe et al,’ in 1987, reviewed all 
available information about ALHE 
and Kimura’s disease, and they con- 
cluded that ALHE is a localized true 
histiocytic neoplasm, whereas Kimu- 
ra’s disease is a localized manifesta- 
tion of a systemic immunologic (possi- 
bly allergic or autoimmune) distur- 
bance. In view of this, one should not 
use the two terms (ALHE and Kimu- 
ra’s disease) interchangeably. 

The patient described here illus- 
trates a number of common features 
of ALHE. He was middle-aged (re- 
ported age range, 13 to 68 years'”; 
average age, about 35 years), his 
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lesions were present for six weeks 
before diagnosis (reported range, 
three weeks to 12 years; average, one 
to two years),'? and he was male (re- 
ported 5876 male predominance).' The 
two basic forms of ALHE are both 
demonstrated by our patient: (1) a 
slightly raised, red-brown skin lesion 
and (2) a firm subcutaneous nodule. 
About 75% of patients with ALHE 
have only one lesion, but as many as 
nine lesions have been previously 
reported; and our patient had 21 
lesions. His lesions were larger than 
average (reported range, 0.2 to 8 cm; 
average, slightly larger than 1 cm).? 
More than half of the lesions of ALHE 
are asymptomatic. In decreasing fre- 
quency, patients report recent growth 
(about 35%), pain when pressed, 
bleeding after minor trauma, itching, 
and a pulsatile sensation (20%). The 
only systemic findings are peripheral 
blood  eosinophilia and regional 
lymphadenopathy, both found in 
about 20% of patients with ALHE.! 
The skin lesion of ALHE can be 
clinically mistaken for a nevus, kera- 
tosis, persistent insect bite, or even 
Kaposi's sarcoma.?'? The nodular sub- 
cutaneous form has been incorrectly 
diagnosed as pyogenic granuloma, 
hemangioma, dermatofibroma, malig- 
nant lymphoma, or arteriovenous 
malformation or angiosarcoma.* In 
Olsen and Helwig's! series, 38% of the 
lesions were thought to be epidermal 
inclusion cysts, 16% were thought to 
be angiomas, and only one was cor- 
rectly diagnosed preoperatively. 
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Lesions of ALHE, both in skin 
plaque form and as subcutaneous nod- 
ules, are highly vascular, and they 
tend to bleed profusely when dis- 
turbed. Numerous treatments have 
been used, including intralesional and 
systemic steroids (tapering dosage of 
prednisone), curettage, simple exci- 
sion, cryotherapy, anc radiation ther- 
apy. About one thirc of the lesions 
recur, regardless of the method of 
removal. For skin lesions, laser 
removal offers good hemostasis and 
speed of removal. 

Selection of the best mode of remov- 
al of a subcutaneous nodule of ALHE 
is complicated by the fact that it is 
rarely diagnosed preoperatively. If a 
subcutaneous nodule is pulsatile, or 
occurs on a patient whose condition 
was previously diagnosed as ALHE, 
the diagnosis is not elusive. Without 
either of these clues, however, the 
subcutaneous nodule of ALHE is 
extremely difficult to recognize preop- 
eratively. Thus, one may undertake 
excision of what appears to be a sim- 
ple epidermal inclusion cyst, and sud- 
denly find oneself in the middle of a 
very bloody exercise. At this point, the 
surgeon who is familiar with ALHE 
will realize that the lesion is exhibit- 
ing behavior very atypical for an epi- 
dermal inclusion cyst, and will suspect 
ALHE. The best procedure at this 
point is pressure for hemostasis, fol- 
lowed by a search of the periphery of 
the lesion for large feeding vessels. 
Once these are ligatec, removal of the 
rest of the lesion is straightforward. 


al: Angiolymphoid hyperplasia with eosinophilia 
of the external ear canal: Treatment with laser 
excision. Arch Otolaryngol Head Neck Surg 1981; 
107:316-319. 

9. Googe PB, Harris NL, Mihm MC: Kimura’s 
disease and angiolymphoid hyperplasia with 
eosinophilia: Two distinct histopathologica! enti- 
ties. J Cutan Pathol 1987;14263-271. 

10. Buckerfield JB, Edwards MB: Angiolym- 
phoid hyperplasia with eosinophils in oral muco- 
sa. Oral Surg Oral Med Oral Pathol 1979;47:539- 
544. 
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Toxic Shock Syndrome 


To the Editor. —I am writing concern- 
ing the article about toxic shock syn- 
drome after nasal surgery that 
appeared in the March 1988 issue of 
the ARCHIVES. 

Jacobson et al! have made a signifi- 
eant contribution to the otolaryno- 
logic literature in their article enti- 
tled “Evaluation of Single-Dose Cefa- 
zolin Prophylaxis for Toxic Shock 
Syndrome.” This article appears to be 
a follew-up study from a similar arti- 
cle concerning toxie shock after nasal 
surgery published in the March 1986 
issue of the ARCHIVES by Jacobsen et 
al There was a statement in the 
March 1986 article that indicated 
systemic antibiotics did not have 
a demonstrable protective effect 
against toxic shock syndrome. The 
March 1988 article concluded that a 
regimen of single-dose cefazolin pro- 
phylaxis was unlikely to have a major 
effect on the incidence of toxic shock 
syndrome following nasal surgery. I 
must object to these conclasions from 
both studies. It continues to be a fact 
that there have been no proper inves- 
tigations indicating that adequate 
perioperative prophylaxis with 8-lac- 
tamase-resistant intravenous antibi- 
oties have any effect on the incidence 
of toxic shock syndrome following 
nasal surgery. 

Adequate perioperative antibiotic 
propkylaxis, in general, should consist 
of one dose of 8-lactamase-resistant 
antibiotic therapy approximately one 
hour prior to the initial incision and 
at least three intrevenous doses post- 
operatively. It has also been indi- 
cated that perioperative prophylactic 
antibiotic therapy should proba- 
bly not be continued longer than 48 
hours. 

No patient involved in the March 
1986 study received this type of anti- 
biotie prophylaxis. Althouzh it is stat- 
ed im the questicnnaire portion of 


their study that 30% of the patients 
who experienced toxic shock syn- 
drome had received systemic antibiot- 
ic prophylaxis, there is no description 
of what this systemic antibiotic pro- 
phylaxis consisted. 

Jacobsen et al continued to refer- 
ence several reports of toxic shock 
syndrome following nasal surgery 
and, in reviewing the cases that they 
referenced, none of these eases re- 
ceived the perioperative antibiotic 
treatment consisting of preoperative 
and postoperative antibiotic coverage 
in the recommended fashion using a 
B-lactamase-resistant ^ intravenous 
antibiotic.** 

My greatest objection to the article 
from the March 1988 issue of the 
ARCHIVES includes the fact that the 
title indicates that the study was an 
evaluation of an antibiotic for prophy- 
laxis of toxic shock syndrome. Their 
conclusion was that cefazolin was 
unlikely to have a major effect on the 
incidence of toxic shock syndrome fol- 
lowing nasal surgery. Their study only 
evaluated the incidence of the Staphy- 
lococcus aureus intranasal carriage 
rate preoperatively and postopera- 
tively. Although this carriage rate 
may have something to do with the 
incidence of toxic shock syndrome, 
they have only shown that one dose of 
cefazolin preoperatively does not sig- 
nifieantly influence the carriage rate 
of S aureus, not that this cefazolin 
treatment or any other intravenous 
antibiotic prophylaxis pattern has 
any effect on the incidence of toxic 
shock syndrome. It may have been 
more appropriate to discuss this in 
the "Comment" section of their arti- 
cle. It is obvious that there may be 
some association with the S aureus 
intranasal carriage rate and the inci- 
dence of toxic shock syndrome follow- 
ing nasal surgery, but this associa- 
tion, as well as the use of proper 
antibiotic prophylaxis to influence the 
rate of toxic shock syndrome follow- 
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ing nasal surgery, have not been ade- 
quately studied to date. 

The factors that affect toxic shock 
syndrome following nasal surgery 
may not only include the patient's 
nasal carriage rate of S aureus, but 
some other unknown factor such as 
the surgeon's S aureus carrier state, 
improper instrument, or nasal pack- 
ing sterilization problem. I realize 
that the proper intravenous perioper- 
ative antibiotic prophylaxis as de- 
scribed above may net have any influ- 
ence on the incidence of toxic shock 
syndrome following nasal surgery, but 
I am unable to find a report in the 
literature of a patient who has experi- 
enced toxic shock syndrome following 
documented treatment with this prop- 
er perioperative antibiotic prophylax- 
is pattern with 6-lactamase-resistant 
antibiotics?* I will be more easily 
convinced that antibiotie prophylaxis 
has no effect on the incidence of toxic 
shock syndrome when I begin to see 
case reports indicating incidences of 
toxic shock syndrome following this 
proper prophylactie antibiotic admin- 
istration. 

LCDR Kevin S. KENNEDY, MC, USNR 
Portsmouth, Va 


l. Jacobson JA, Stevens MH, Kasworm EM: 
Evaluation of single-dose cefazolin prophylaxis 
for toxic shock syndrome. Arch Otolaryngol Head 
Neck Surg 1988;114:326-327. 

2. Jacobson JA, Kasworm EM: Toxic shock 
syndrome after nasal surgery. Arch Otolaryngol 
Head Neck Surg 1986;112:329-332. 

3. Conte JE, Jacob LS, Polk HC: Historical and 
clinical considerations, in Antibiotic Prophylaxis 
in Surgery. Philadelphia, JB Lippincott, 1984, 
p 121. 

4. Thomas SW, Baird IM, Frazier RD: Toxic 
shock syndrome following submucous resection 
in a rhinoplasty. JAMA 1982;247:2402-2403. 

9. Tobach J, Fayerman JW: Toxic shock syn- 
drome following septorhinoplasty. Arch Otolar- 
yngol Head Neck Surg 1983;109:627-629. 

6. Hull HF, Mann JM, Sands JC, et al: Toxic 
shock syndrome related to nasal packing. Arch 
Otolaryngol Head Neck Surg 1983;109:624-626. 

7. Barbour SD, Shlaes DM, Guertin SR: Toxic 
shock syndrome associated with nasal packing: 
Analogy to tampon-associated illness. Pediatrics 
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1984;73:163-165. 

8. Fairbanks DNF: Antimicrobial prophylaxis, 
in Antimicrobial Therapy in Otolaryngology, 
Head and Neck Surgery, ed 4. Washington, DC, 
American Academy of Otolaryngology Head and 
Neck Surgery Foundation, 1987, pp 42-44. 


In Reply.—We thank Dr Kennedy for 
his comments regarding our article 
and understand and share his concern 
regarding the lack of prospective, ran- 
domized trials confirming or refuting 
the efficacy of antimicrobial prophy- 
laxis for staphylococcal toxic shock 
syndrome. Our study remains the only 
one on this important topic, and in it 
we discussed the difficulty, if not 
impossibility, of studying this prob- 
lem directly, and are careful to point 
out the limits of the study, which was 
confined to studying the effects of 
single-dose prophylaxis on nasal car- 
riage of Staphylococcus aureus. We 
said, “It is difficult to endorse this 
particular approach to the prevention 
of postoperative [toxic shock syn- 
drome] in patients who have under- 
gone nasal surgery. Alternative ap- 
proaches include early diagnosis, bac- 
teriologic screening of patients, and 
different prophylactic regimens.” 
With respect to this last point, we 
concur with Dr Kennedy that postop- 
erative administration of antimicro- 
bial prophylaxis has not yet been eval- 
uated. We are, in fact, evaluating 
alternative prophylactic strategies 
with respect to their effect on nasal 
carriage of staphylococci during the 
perioperative period. 

This issue remains an important 
and complex one, although the inci- 
dence of toxic shock syndrome follow- 
ing nasal surgery appears to remain 
very low. After our article appeared, 
another report documented toxic 
shock syndrome following nasal sur- 
gery associated with the use of a new 
synthetic sponge, described as a nasal 
tampon.' There is no comment in that 
report about whether the patient re- 
ceived perioperative prophylaxis, but 
it was noted that he was discharged 
on the day of his operation. Such short 
postoperative hospitalizations raise 
new issues about methods and routes 
for administering postoperative anti- 
biotic prophylaxis should it prove use- 
ful for preventing any infectious com- 
plieation following nasal surgery. 

JAY A. JACOBSON, MD 
Chicago 
1. Nahass RG, Gocke DJ: Toxic shock syn- 


drome associated with use of a nasal tampon. Am 
J Med 1988;84:629-631. 
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Microscopic Surgery for Melanoma 
of the Ear 


To the Editor.—The article by Mohs’ 
is certainly interesting and highlights 
one single important issue; local 
recurrence and primary melanoma of 
the external ear is clinically a minor 
problem. Unfortunately, Mohs has 
failed to recognize that this issue has 
been addressed in the past. In 1980, we 
published our experience of 102 
patients seen and treated at the Uni- 
versity of Texas M. D. Anderson Can- 
cer Center, Houston, and pointed to 
the fact that the single most impor- 
tant prognostic factor for survival 
was the presence or absence of nodal 
metastases. Of the 42 patients in the 
series who had nodal metastases, the 
five-year survival was 12%. Of the 60 
patients without nodal metastases, 
the five-year survival was 75%. The 
most significant factor for predicting 
nodal metastases was the thickness of 
the primary malignancy rather than 
the level of invasion. Mohs fails to 
mention thickness in his article; he 
only refers to levels. As we presently 
know, level of invasion can be mis- 
leading and is subject to interpreta- 
tion according to each individual 
pathologist. Consequently, I wonder 
if, by applying his surgical technique, 
he may be missing the most important 
prognostic indicator for the presence 
or absence of nodal metastases. 

With conventional surgical tech- 
niques for the treatment of melano- 
mas of the ear, most of the patients 
will have a normal-appearing pinna 
after treatment. In fact, in our series, 
only nine patients required major 
amputation of the pinna, and these 
patients had extensive local disease at 
the time of presentation. Satellite 
lesions, on the contrary, are very rare 
and really do not present a significant 
problem in dealing with melanoma of 
the ear. The local recurrence rate fol- 
lowing conventional treatment in our 
study was only 8%. Therefore, by 
using conventional surgical tech- 
niques comparable results can be 
obtained, and it is a lot quicker and 
probably cheaper. It would be impor- 
tant for the medical community and 
patients at large to have Mohs 
address the time issue per patient and 
expenses incurred. Cosmetic factors 
would be very important if conven- 
tional treatment was mutilating, but, 
in our experience, a very adequate 
cosmetic appearance can be achieved 
with a minimum of tissue loss and no 
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compromise in local tumor control. 
We use the conventional frozen-sec- 
tion laboratory technique, which has 
been a fast, cost-efficient, and reliable 
method. It has served us well for 
several decades. 

Again, I would like to commend Dr 
Mohs for pointing out that local recur- 
rence is not a particular problem, but 
I would suggest for him to review the 
literature more carefully, for his arti- 
cle may imply that the particular 
form of treatment suggested is offer- 
ing something new in terms of the 
extent of local surgery, the control of 
the disease process, and an improve- 
ment in cosmesis. 

RoBERT M. BYERS, MD 
Houston 


1. Mohs FE: Micrographic surgery for melano- 
ma of the ear. Arch Otolaryngol Head Neck Surg 
1988;114:625-631. 

2. Byers RM: Melanoma of the external ear. 
Am J Surg 1980;140:528-532. 


In Reply.—The purpose of my article 
on fixed-tissue micrographic surgery 
for melanoma of the ear was to show 
how the total microscopic control of 
excision could make it possible to 
safely spare more normal tissue than 
is possible with conventional surgery. 
The photographs of the five cases of 
melanomas in different parts of the 
ear clearly showed this benefit, but 
visual comparison of similar cases in 
Dr Byers' series is impossible because 
there were no photographs in his 1980 
article. He did state that amputation 
was performed in 30 cases (partial in 
2] patients and total in nine patients), 
wedge resection was used in 36 
patients, and no treatment with fol- 
low-up was the care given to 36 
patients. Therefore, in the group of 66 
patients who were treated there were 
30 amputations (45% ). I presume that 
for the first four treated patients in 
my article a partial amputation would 
have been needed and the fifth would 
have required a total amputation in 
order to have reasonably safe surgical 
margins. The cosmetic results of the 
repair after the wedge resections and 
the amputations are dependent on the 
size of the defect, but I doubt if they 
would be as good as shown in my 
article. 

As Dr Byers states, satellitosis is 
uncommon with auricular melanoma, 
but it can occur as is strikingly shown 
in the Fig 1 photographs of the 
patient who had a conventional surgi- 
cal amputation of the lower half of his 
ear for a superficial spreading mela- 
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noma. Witt micrographic surgery 
there is no movemert or disturbance 
of satel ites or in-transit metastases 
that are too small to be seen with the 
naked eye, and they can be removed 
safely whem they become clinically 
visible. 

A more li<ely problem for conven- 
tional surgery is the presence of the 
“silent” comiguous outgrowths that 
can extend well beyend the clinically 
visible and palpabie tumor mass. 
With micrczraphic surgery, these 
ramifications can be selectively fol- 
lowed to their termination without 
danger of dissemination because all 
incisions are through tissue that has 
been kiled by the in situ fixation. 
With conventional surgery, wide sur- 
gical marzns are calculated to 
encompass these unpredictable out- 
growths, bw, if ther are transected, 
the highly transplantable melanoma 
cells can be disseminated during 
underm nirz to permit closure or con- 
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Neuroaud.dogy Trends and Ad- 
vances.— On April 28 and 29, 1989, St 
Joseph's Hespital, Savannah, Ga, will 
hold its Ten-h Annual Neuroaudiolo- 
gy Seminar. 3eminar directors will be 
Paul Kieny, PhD, and Frank Musiek, 
PhD. For further infermation, contact 
Barbara Gavens, Director, Otoneuro- 
logy Desartment, St Joseph’s Hospi- 
tal, 11705 Mercy Blvd, Savannah, GA 
31419; (912) 327-5419. 


Announcenent of Three Cancer Meet- 
ings.—Ta3e laternational Society for 
Preventwe Oncology, the World 
Health Organization, and the French 
Nationa League Against Cancer are 
sponsormg meetings at the Beach 
Regency Hetel, Nice. France, April 9 
through 15. _989. The cosponsors are 
the Universi-y of Massachusetts Med- 
ical School the University of Nice 
Faculty of Medicine, the French 
Nationa Federation of Cancer Cen- 
ters, and the Merieux Foundation. On 
April 9 through 11, the meeting will 
be on “Immunology and Biologic Con- 
trol of Caneer.” On April 12, the meet- 


cealed too long under a graft or flap. 

I agree that nodal metastasis is the 
major potential complication that 
requires every effort to predict or at 
least to recognize and to be removed 
as early as possible. There are many 
factors that measure the tendency for 
melanoma to metastasize, including 
Clark’s levels, Breslow’s thickness, 
diameter, volume, how subject to 
trauma, amount of protrusion, ana- 
tomic location, type of melanoma 
(nodular is worst, lentigo malignant 
melanoma is least bad), ulceration, 
presence of visible satellites, micro- 
scopic evidence of invasion of vessel 
walls, extravasation, anaplasia, pleo- 
morphism, and the number of mito- 
ses. I consider the whole gamut, rath- 
er than one- or two-like level or thick- 
ness, when assessing the need for pro- 
phylactic node dissection, determin- 
ing the width of an extra surgical 
margin, or the frequency of follow-up 
visits. 


ing is “Cancer in Patients With the 
Acquired Immunodeficiency Syn- 
drome.” On April 13 through 15, the 
meeting is “Perspectives and Trends 
in Cancer Prevention and Detection.” 
For more information, contact Sym- 
posium Office, International Society 
for Preventive Oncology, 217 E 85th 
St, Suite 303, New York, NY 10028; 
(212) 534-4491, or M. Schneider, MD, 
Centre Antoine Lacassagne, 36 Voie 
Romaine, 06054 Nice Cedex, France; 
(93)81 71 33, extension 2514. 


Winter Conference.— The University 
of Chicago will hold its Fifth Annual 
Winter Conference on March 19 
through 25, 1989, at Marriott's Mark 
Resort, Vail, Colo. The conference, 
directed by William R. Panje, MD, is 
designed to present practical ways of 
managing day-to-day ear, nose, and 
throat and facial plastic surgery prob- 
lems. Experts from the various sub- 
specialties of these disciplines as well 
as radiology and dentistry form the 
faculty for this meeting. There will be 
22 hours of Category 1 credit offered. 
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When using fixed-tissue micro- 
graphic surgery, Breslow's thickness 
is not particularly helpful because the 
fixative causes shrinkage of the tis- 
sues and because the layer-by-layer 
excision does not always provide the 
entire tumor mass with the first exci- 
sion. I think that Clark's levels pro- 
vide an excellent means for comparing 
the effectiveness of different methods 
of treatment, and that Hayes Martin's 
method of dividing the cases into 
determinate and indeterminate cate- 
gories is the most meaningful way of 
assessing the statistical results. 

Since the micrographic surgical 
excisions are almost always an outpa- 
tient procedure, the expensive operat- 
ing room and hospital room costs are 
avoided and the professional fees 
ordinarily are reasonable. 

FREDERIC E. Mons, MD 
Madison, Wis 


For further information, contact the 
University of Chicago, Center for Con- 
tinuing Medical Education, 5841 S 
Maryland Ave, Box 139, Chicago, IL 
60637; (312) 702-1056. 


Facial Cutaneous Surgery.— The Of- 
fice of Continuing Medical Education 
of the University of Michigan Medical 
School, Ann Arbor, is sponsoring an 


upcoming course entitled "Facial 
Cutaneous Surgery: Mohs, Recon- 
structive, and Cosmetic.” To be 


offered from March 25 through April 
1, 1989, at the Copper Mountain (Colo) 
Resort, the course, directed by Shan 
R. Baker, MD, and Neil A. Swanson, 
MD, will offer 30 credit hours in Cate- 
gory 1 of the Physicians Recognition 
Award of the American Medical Asso- 
ciation. For further information, con- 
tact Debbie DeSmyther, Program 
Assistant, Office of Continuing Medi- 
cal Education, Towsley Center, Box 
0201, University of Michigan Medical 
School, Ann Arbor, MI 48109-0201; 
(313) 763-1400. 
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ROBERT E. FECHNER, MD, SECTION EDITOR 


University of Virginia School of Medicine, Charlottesville 


PATHOLOGIC QUIZ CASE 1 


Peter D. Costantino, MD, Craig Friedman, MD, Chicago 


A 62-year-old man presented with a 
large mass on the right side of his 
neck; the mass had slowly enlarged 
over the previous 15 months. The 
patient had a 50-pack-year history of 
smoking but no history of alcohol 
abuse. His only complaints were of 
slight dysphagia and mild pain in the 
right side of his neck. Physical exami- 


nation revealed a soft 5 X 8-cm mass 
in the anterior triangle of the neck, 
deep to the sternocleidomastoid mus- 
cle. There was fixation of the mass to 
the deep neck tissues, but full mobility 
of the overlying skin. The trachea was 
not deviated and the thyroid gland 
was unremarkable to palpation. 
Results of the remainder of the head 


PATHOLOGIC QUIZ CASE 2 


and neck examination were normal. 
Computed tomography of the neck 
was performed (Fig 1). The mass, 
delivered through the incision, is 
shown in Fig 2. The photomicrograph 
in Fig 3 shows a hematoxylin-eosin- 
stained section of the tumor. 
What is your diagnosis? 


Ronald A. Krueger, Dennis Porto, MD, Minneapolis 


A 50-year-old man was referred for 
evaluation of a lesion in the external 
auditory canal. The lesion was first 
noted after the patient complained of 
"plugged hearing" and local discom- 
fort that he had had for the previous 
three months. Examination revealed a 
plump, purple 8X8-mm vascular 
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lesion (Fig 1) located in the posterosu- 
perior quadrant just lateral to the 
tympanic membrane. A computed 
tomographic scan revealed no bony 
involvement of the auditory canal in 
the area of the lesion. The right canal 
and tympanic membrane were unre- 
markable. Working through the canal, 
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the lesion was excised to the level of 

the periosteum. No involvement of the 

tympanic membrane was noted. The 

histologic configuration of the surgi- 

cal specimen is seen in Figs 2 and 3. 
What is your diagnosis? 


Resident’s Page 


PATHOLOGIC QUIZ CASE 1: 








5 


Figure 3. 
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Figure 1. 
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Pathologic Diagnosis: Benign infil- 
trating intermuscular lipoma. 

Benign lipomas are the most com- 
mon tumors of mesenchymal origin, 
with approximately 13% occurring in 
the head and neck.!' On a clinicopatho- 
logie basis, lipomas can be classified 
as (1) conventional, (2) atypical, (3) 
nonvaseular infiltrating, (4) spindle 
cell, (5) angiolipomas (infiltrating or 
noninfiltrating), and (6) hibernomas.’ 
Over 80% of craniocervical lipomas 
are classified as the conventional type 
and are most common in men in their 
seventh decade of life? Within the 
head and neck, lipomas are usually 
subcutaneous and located in the pos- 
terior aspect of the neck. Infrequent- 
ly, they can present in the anterior 
aspect of the neck, infratemporal fos- 
sa, or upper aerodigestive tract. 

Infiltrating lipomas are subclassi- 
fied into either intermuscular or 
intramuscular types. Intermuscular 
lipomas are believed to arise from the 
intermuscular fascial septa and 
enlarge between muscle bundles. In 
contrast, intramuscular lipomas arise 
between the muscle fibers themselves, 
and pass through the intermuscular 
septa as they grow and infiltrate. His- 
tologically, both tumor subtypes are 
benign and composed of adult adipose 
tissue. 
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Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 1 


Careful pathologic evaluation is 
necessary to avoid confusing a benign 
but infiltrating lipoma with a low- 
grade liposarcoma. Liposarcomas nev- 
er arise from benign precursors and 
vice versa. Differentiation is made on 
the basis of both tumor location and 
the degree of cellular atypia. Batsakis 
et al? contend that all subeutaneous 
lipomas, regardless of histologic con- 
figuration, are benign in terms of 
their potential for metastasis. In con- 
trast to subcutaneous lipomas, the 
malignant potential of deeply located 
lipomas is determined primarily by 
their histopathologic features. Exam- 
ination of the benign infiltrating 
intermuscular lipoma in this case 
reveals well-differentiated adipocytes 
with minimal extracellular stroma. In 
contrast, liposarcomas are character- 
ized by lipoblasts in various stages of 
differentiation and a more abundant 
extracellular stroma. 

A palpable neck mass is frequently 
the only sign of an infiltrating, deep 
cervical lipoma. Symptoms usually 
occur late, after the tumor grows 
large enough to cause compression of 
important local structures.’ Advances 
in diagnostic radiology, such as com- 
puted tomography and magnetic reso- 
nance imaging, have aided greatly in 
the preoperative diagnosis.’ As seen in 
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Fig 2, an infiltrative lipoma will char- 
acteristically image as a low-attenua- 
tion mass ranging between —65 and 
—125 Hounsfield units. Internal sep- 
tation may be seen, but an identifiable 
capsule is not usually visualized.‘ 

Treatment of benign craniocervical 
lipomas consists of surgical excision. 
The overall recurrence rate is 555, but 
rises to 62.5% when deep infiltrating 
lipomas are considered separately. 
Meticulous removal of any extension 
into surrounding tissues will help to 
prevent recurrence, which is thought 
to be due to microscopic spread.* 
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Pathologic Diagnosis: Benign capil- 
lary hemangioma. 

Capillary hemangiomas have an 
interesting variety of presentations, 
including capillary hemangioma of 
infancy, senile hemangioma, and pyo- 
genic granuloma. They share in com- 
mon the clinical presentation of a 
raised bright-red to blue vascular 
lesion that is not easily compressed. 
However, the age at onset, the size, 
and the distribution of these lesions 
do vary. Capillary hemangiomas of 
infancy are usually present at birth or 
within 3 months of life, range in size 
from one to several centimeters, and 
have a predilection for the head. 
Senile hemangiomas are usually 
found in patients who are middle-aged 
or older, vary from one to several 
millimeters, and are typically distrib- 
uted on the trunk. Pyogenic granulo- 
mas may occur at amy age, vary in size 
from one to several centimeters, and 
are commonly found on the extremi- 
ties and face, often in areas of previ- 
eus trauma. 

Capillary hemangiomas have 
earned their title because they are 
formed by bleod vessels that are 
approximately the size of capillaries. 
Microscopically, one sees multiple 


Clinical and Pathologic Diagnosis 


PATHOLOGIC QUIZ CASE 2 


thin-walled vessels of approximately 
140 um. The channels are lined with 
endothelial cells, often with red blood 
cells within the lumen. The vessels 
may be closely packed or separated by 
fibrous stroma. The lesions are unen- 
capsulated, but experience has shown 
them to be noninvasive. 

As discussed earlier, capillary hem- 
angiomas have a wide distribution 
throughout the body. Hemangiomas 
have occurred in the auditory canal 
and typically are an extension of a 
lesion originating from the auricle.' In 
the literature, we have found four 
cases of hemangiomas within the 
external auditory canal without auric- 
ular involvement. ^ These previous 
cases are similar to our case, having 
originated in the  posterosuperior 
quadrant of the canal in individuals 
who were in the sixth decade of life. 
However, to our knowledge, all other 
reported cases of hemangioma of the 
external auditory canal have also had 
tympanic membrane involvement, 
which necessitated tympanopiasty in 
conjunction with excision. This led 
Freedman et aP to hypothesize that 
these hemangiomas arose from the 
middle fibrous layer of the tympanic 
membrane. We believe that it is more 


likely that the lesion arose from endo- 
thelial and stromal elements within 
the subcutaneous tissue of the canal 
itself. Extension would account for 
the tympanic membrane involvement 
in previous cases but not in our case. 

The unique distribution of the five 
reported cases of hemangioma of the 
external auditory canal in the poste- 
rosuperior quadrant in individuals in 
the sixth decade of life is intriguing.! 
It is difficult to determine from the 
small number of cases thus reported if 
hemangioma of the external auditory 
canal represents a unique clinical 
entity or simply random anatomic 
distribution of a lesion in an older 
population. Regardless, earlier detec- 
tion may allow for simple excision 
without tympanoplasty, if hemangio- 
mas do indeed arise from within the 
canal. 
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Brief Summary 


Description: Each bottle of NASALIDE® (flunisolide) nasal solution con- 


tains flunisolide in a solution of propylene glycol, polyethylene glycol 


3350, citric acid, sodium citrate, butylated hydroxyanisole, edetate diso- 


dium, benzalkonium chloride, and purified water, with NaOH and/or HCI 
added to adjust the pH. It contains no fluorocarbons 

Indications: For topical treatment of the symptoms of seasonal or 
perennial rhinitis when effectiveness of or tolerance to conventional 
treatment is unsatisfactory. 


Improvement is based on a local effect rather than systemic absorp- 


tion. Improvement is usually apparent within a few days after starting 


Nasalide but may take as long as 2 weeks in some patients. 
Although systemic effects are minimal at recommended doses, 


Nasalide should not be continued beyond 3 weeks in the absence 
of significant symptomatic improvement. Nasalide should not be used 
in the presence of untreated localized infection involving nasal mucosa 
Contraindications: Hypersensitivity to any ingredients. 

Warnings: Patients transferred from systemic steroid therapy to 
Nasalide should be monitored to avoid acute adrenal insufficiency 
in response to stress. Since some patients may experience symptoms 
of withdrawal, attention must be given to patients previously treated 
for prolonged periods with systemic corticosteroids, particularly those 
with associated asthma or other clinical conditions where too rapid 
a decrease in systemic corticosteroids may cause a severe exacerbation 
of symptoms. Nasalide should be used with caution in patients on 
alternate-day prednisone for any disease. 

Precautions: General: Localized Candida albicans infections of the 
nose and pharynx occurred only rarely in clinical studies, but if such an 


infection presents, treatment with appropriate local therapy or discon- 


tinuation of Nasalide treatment may be required. 

Flunisolide is absorbed into the circulation. Systemic effects have been 
minimal with recommended doses but larger doses should be avoided 
since excessive doses may suppress hypothalamic-pituitary-adrenal 
function. 


Nasalide should be used with caution in patients with active or quies- 
cent tuberculosis infections of the respiratory tract; untreated fungal, 


bacterial, or systemic viral infections; or ocular herpes simplex 
In patients who have experienced recent nasal septal ulcers, recurrent 
epistaxis, nasal surgery, or trauma, a nasal corticosteroid should be 
used with caution until healing has occurred. 

Information for Patients: Nasalide should be used as directed at 
the prescribed dosage. Nasal vasoconstrictors or oral antihistamines 
may be needed until the effects of Nasalide are fully manifested. The 


patient should follow the Patient Instructions carefully and should con- 


tact a physician if symptoms do not improve, if the condition worsens, 
or if sneezing or nasal irritation occurs. 

Carcinogenesis: Long-term studies showed a slight increase in 
the incidence of pulmonary adenomas in mice, but not in rats 
Female rats receiving the highest oral dose had an increased incidence 
of mammary adenocarcinoma compared to control rats. An increased 


incidence of this tumor type has been reported for other corticosteroids. 


Impairment of Fertility: Female rats receiving high doses of 


flunisolide (200 mcg/kg/day) showed, some evidence of impaired fertil- 
ity. Reproductive performance in low and mid-dose groups was compa- 


rable to controls. 
Pregnancy: Pregnancy Category C. The drug has been shown to 
be teratogenic and fetotoxic in rabbits and rats. The drug should be 


used during pregnancy only if the potential benefit justifies the poten- 


tial risk to the fetus. 

Nursing Mothers: Because other corticosteroids are excreted in 
human milk, caution should be exercised when the drug is administered 
to nursing women. 

Adverse Reactions: The most frequent complaints were mild transient 
nasal burning and stinging (reported in approximately 4596 of patients) 
These complaints do not usually interfere with treatment; in only 396 of 
patients was it necessary to decrease dosage or stop treatment 
because of these symptoms. 

Incidence of 596 or less: nasal congestion, sneezing, epistaxis and/or 
bloody mucus, nasal irritation, watery eyes, sore throat, nausea and/or 
vomiting, headaches and loss of sense of smell and taste. In rare 
instances, nasal septal perforations were observed during the studies 
but a causal relationship with Nasalide was not established. 


Systemic corticosteroid side effects were not reported during the con- 
trolled clinical trials. |f recommended doses are exceeded, or if individ- 


uals are particularly sensitive, symptoms of hypercorticism could occur 
Dosage and Administration: Full therapeutic benefit requires regular 
use and is usually evident within a few days, but up to 3 weeks may be 
required for some patients to achieve maximum benefit. Patients should 
use a decongestant and clear their nasal passages of secretions prior to 
use. Recommended starting dose in adults: 2 sprays in each nostril 
bid. If needed, increase to 2 sprays t.i.d 

Recommended starting dose in children (6-14 years): 1 spray in each 
nostril t.i.d. or 2 sprays in each nostril b.i.d. Not recommended for use in 
children less than 6 years old. 

Total daily doses: not to exceed 8 sprays in each nostril for adults and 4 
sprays in each nostril for children 

Maintenance dose: smallest amount necessary to control symptoms 
How Supplied: Each 25 ml Nasalide® (flunisolide) nasal solution spray 
bottle (NDC 0033-2906-40) (NSN 6505-01-132-9979) contains 6.25 mg 
(0.25 mg/ml) of flunisolide and is supplied with a nasal pump unit with 
dust cover, and patient instructions 
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Forget! 


Send for the latest edition of the free Consumer 
Information Catalog. LI The Catalog lists over 200 
selected federal publications of consumer interest 
on subjects like health, nutrition, federal benefits, 
money management. L] The Catalog is free and so 
are many of the booklets. L] Just send your name 
and address, no strings attached. Write today: 






==, Consumer Information Center 
" Department DF 
Pueblo, Colorado 81009 


A public service of this publication and the Consumer Information 
Center of the U.S. General Services Administration. 





Chloraseptic Spray provides the 
fastest sore throat relief. And 
nothing's more powerful. 
That's because Chloraseptic 
is the only leading brand 
with phenol. For relief 
virtually on contact, in as 
fast as 10 seconds. And that's 
the fast, potent relief that 
patients prefer. So why 
recommend anything else? 
Also recommend great- 
tasting Chloraseptic Lozenges. 
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It’s the fastest relief. And nothing’s more powerful. 


Multi-specialty group seeks board 
eligible/certified Otolaryngologist. 
Tremendous opportunity to help 
develop new department. Excellent 
guaranteed base and benefits 
package plus production incen- 
tives. Send C.V. to: 


Medical Director 

Health First Medical Group 
850 Ridge Lake Blvd. 
Memphis, TN 38119 


EOE 


The Children's Hospital of New Mexico 
and 
The Division of Otolaryngology 
of the 
University of New Mexico 
School of Medicine 


are seeking a full-time Pediatric Oto- 
laryngologist. B.C./B.E. Active teach- 
ing and clinical practice with research 
available. 


Contact: Fred S. Herzon, M.D. 
Chief, Division of 
Otolaryngology 
UNM School of Medicine 
Albuquerque, NM 87131 
(505) 843-2336 
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Nicolet Zkoenix” 


The sevolutionary hearing aid that hearing- 


impaired people actually helped develop. 
The Nolet Phoenix is the first hearing aid fully pro- 
grammable to the precise needs of each user. This 
personalized capability results from a comprehensive 
research program imvolving evaluation by hundreds 

of hearingsimpaired volunteers. 


Discover the sound advantages of the 

Nicolet Phoenix. 

* Unique. completely digital processing reduces 
background noise. 

* Allows eutput limiting for comfort, without sacrific- 
ingsensitivity for low-intensity sound— expanding 
users dynamic range. 

* Digital frequency filters tailored for each user offer 
greater precision anc sound quality. 

e Software control permits performance to be changed 
by repregramming the processor, rather than replac- 
ingwomponents. 

e Sophisticated sigmal processing algorithms can be 
selected at the touch of a button, letting users adjust 
to their listening needs. 


Nicolet audiodiagnosties 
5225-4*erona Road, Madison, WI 53711, USA 
608-273-6880, TWX 910-286-2711 


Nicolet Aurora" and Phoenix: 

Hear-ng assessment and enhancement 
has mever been more advanced. 

The Aurora responds to the need for an innovative hear- 
ing assessment system. In addition to providing optimal 
fit for analog hearing aids, the Aurora is the only audio- 
diagnostic system that can assess patient preference 

and pe-formance to precisely fit the Nicolet Phoenix 
digital 3earing aid. 


Nicolet Phoenix. 
Listen to the future. 


Nicolet 
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OTOLARYNGOLOGIST 


Otolaryngologist needed to join 
solo practitioner in a general ENT 
practice. New, modern office, fully 
equipped, audiology (ENG and 
ABER), microscope and RAST test- 
ing. 


The community offers varied cul- 
tural activities of high quality, 
excellent schools, and outstanding 
recreational facilities. Outdoor, all- 
season sports abound in this mid- 
Michigan Great Lakes setting. 


Send CV to: Herbert L. Camp, M.D., 
P.0. Box 1446, Midland, Michigan 
48640. 
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ENT Physician, BC/BE, wanted 


for ENT Department of a pres- 
tigious multispecialty group in 





Columbus, Ohio, with branches 
in three surrounding suburban 
communities. 





Excellent practice opportunity 
with guaranteed starting salary 
and benefits. This is a diverse 
and thriving local economy, 
with rapidly growing suburban 
communities. 


Respond with CV to: 


JOHN WILLIS, M.D. 
497 EAST TOWN ST. 

COLUMBUS, OH 43215 
614/222-3300 
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He practiced six hours a day to get to Juilliard. That was the easy 
part. Now he’s there and practices eleven. He invests his time in 
music and his money in U.S. Savings Bonds. 

People everywhere, are discovering that Bonds have changed. 
When held five years or more, Bonds pay competitive rates, like 
money market accounts. They’ re also free from state and local 
income tax. 


Find out more, call 1-800-US-BONDS. 
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Each teaspoonful (5 mL) contains: phenylephrine tannate, 5 mg; 
chlorpheniramine tannate, 2 mg; pyrilamine tannate, 12.5 mg. 


Description 
RYNATAN* is an antihistaminic/decongestant combination available for oral administration as 
Tablets and as Pediatric Suspension. Each tablet contains: 


Phenylephrine Tannate 25 mg 
Chlorpheniramine Tannate 8 mg 
Pyrilamine Tannate 25m 


Other ingredients: corn starch, dibasic calcium phosphate, magnesium stearate, et NENN 
lose, polygalacturonic acid, talc. 


Each 5 mL (teaspoonful) of the Pediatric Suspension contains: 


Phenylephrine Tannate 5 mg 
Chlorpheniramine Tannate 2 mg 
Pyrilamine Tannate 12.5 mg 


Other ingredients: benzoic acid, FD&C Red No. 3, flavors (natural and artificial), glycerin, kao- 
lin, magnesium aluminum silicate, methylparaben, pectin, purified water, saccharin sodium, 
sucrose. 


Clinical Pharmacology 
RYNATAN combines the sympathomimetic decongestant effect of phenylephrine with the anti- 
histaminic actions of chlorpheniramine and pyrilamine. 


Indications and Usage 

RYNATAN is indicated for symptomatic relief of the coryza and nasal congestion associated 
with the common cold, sinusitis, allergic rhinitis and other upper respiratory tract conditions. 
Appropriate therapy should be provided for the primary disease. 


Contraindications 
RYNATAN is contraindicated for newborns, nursing mothers and patients sensitive to any of 
the ingredients or related compounds. 


Warnings 

Use with caution in patients with hypertension, cardiovascular disease, hyperthyroidism, 
diabetes, narrow angle glaucoma or prostatic pene . Use with caution or avoid use in 
patients taking monoamine oxidase (MAO) inhibitors. This product contains antihistamines 
which may cause drowsiness and may have additive central nervous system (CNS) effects 
with alcohol or other CNS depressants (e.g., hypnotics, sedatives, tranquilizers). 


Precautions 

General: Antihistamines are more likely to cause dizziness, sedation and hypotension in 
elderly patients. Antihistamines may cause excitation, particularly in children, but their combi- 
nation with sympathomimetics may cause either mild stimulation or mild sedation. 


Information for patients: Caution patients against drinking alcoholic beverages or engaging in 
potentially hazardous activities requiring alertness, such as driving a car or operating machin 
ery, while using this product. 


Drug interactions: MAO inhibitors may prolong and intensify the anticholinergic effects of anti- 
histamines and the overall effects of sympathomimetic agents. 


Carcinogenesis, mutagenesis, impairment of fertility: No long-term animal studies have been 
performed with RYNATAN. 


Pregnancy: Teratogenic effects: Pregnancy Category C. Animal reproduction studies have not 
been conducted with RYNATAN. It is also not known whether RYNATAN can cause fetal harm 
when administered to a pregnant woman or can affect reproduction capacity. RYNATAN 
should be given to a pregnant woman only if clearly needed. 


Nursing mothers: RYNATAN should not be administered to a nursing woman. 


Adverse Reactions 

Adverse effects associated with RYNATAN at recommended doses have been minimal. The 

most common have been drowsiness, sedation, dryness of mucous membranes, and gastro- 

dissi effects. Serious side effects with oral antihistamines or sympathomimetics have 
nrare. 


Overdosage 

Signs and symptoms: May vary from CNS depression to stimulation (restlessness to convul- 
sions). Antihistamine overdosage in young children may lead to convulsions and death. 
Atropine-like signs and symptoms may be prominent. 


Treatment: Induce vomiting if it has not occurred spontaneously. Precautions must be taken 
against aspiration especially in infants, children and comatose patients. If gastric lavage is 
indicated, isotonic or half-isotonic saline solution is preferred. Stimulants should not be used. 
If hypotension is a problem, vasopressor agents may be considered. 


Dosage and Administration 

Administer the recommended dose every 12 hours. 

RYNATAN® Tablets: Adults — 1 or 2 tablets. 

RYNATAN® Pediatric Suspension: Children over six years of age — 5 to 10 mL (1 to 2 tea- 
spoonfuls); Children two to six years of age —2.5 to 5 mL ('2 to 1 teaspoonful); Children under 
two years of age — Titrate dose individually. 


How Supplied 

RYNATAN* Tablets: buff, capsule-shaped, compressed tablets in bottles of 100 (NDC 0037- 
0713-92) and 500 (NDC 0037-0713-96). 

RYNATAN* Pediatric Suspension: pink with strawberry-currant flavor, in 4 fl. oz. bottles (NDC 
0037-0715-67, labeled RYNATAN*-S") and in pint bottles (NDC 0037-0715-68). 


Storage: RYNATAN* Tablets — Store at room temperature; avoid excessive heat — above 
40*C (104*F). 


RYNATAN* Pediatric Suspension — Store at controlled room temperature — between 15°C- 
30°C (59°F—86°F); protect from freezing. 


Patent pending. 
RYNATAN*-S is the combination of RYNATAN® Pediatric Suspension (4 fl. oz.) and a 10 mL, 
calibrated, oral syringe. 
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FULL TIME ACADEMIC POSITION 
DEPARTMENT OF OTOLARYNGOLOGY 
UNIVERSITY OF TENNESSEE, MEMPHIS 


The Department has a position at the Assistant/ 
Associate Professor level for an individual dedicated 
to both clinical and research activities. Most appeal- 
ing should be the flexibility to explore specific clinical 
interests in a large and varied population base and 
the commitment of the Department to help support a 
meaningful research effort. Other benefits include a 
progressive medical community, new and attractive 
practice facilities and a competitive salary with a 
generous profit sharing plan. 


The University of Tennessee is an equal 
opportunity affirmative action employer. 


Send inquiries to: Richard W. Babin, M.D. 
Professor and Chairman 
956 Court Avenue, B226 
Memphis, TN 38163 


OREGON 


Excellent opportunity for Board 
Certified/Eligible otolaryngologist 
to join large multispecialty group in 
Portland area. New associate will 
join ten otolaryngologists who pro- 
vide care to 325,000 members of 
Kaiser Permanente, Northwest 
Region. Beautiful recreation area 
with easy access to mountains and 
beaches. Competitive financial 
package; shareholder eligibility 
after two years. Please forward 
inquiry and CV to: 


Fred M. Nomura, M.D. 
Regional Medical Director 
Northwest Permanente, P.C. 
3600 N. Interstate Ave 
Portland, OR 97227 
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You don’t have to be 


an American to die of a heart attack. 





You also don't have to overeat. Or consume excess amounts 
of cholesterol. Or ignore high blood pressure. Or smoke. 
But that’s what a large segment of this country's population 
does. And that's one reason the United States has the 
highest incidence of heart attack in the world. 

At the American Heart Associatien, we're trying 
to help Americans change the way they live. And die. 





¥ 
“1 American Heart Association 


WERE FIGHTING FOR YOUR LIFE 
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If this looks to you 
like a goose 
on roller skates, 
you could 
be going blind. 


No, there's nothing wrong with 
your vision. 

But there could be something 
wrong with your eves. 

You could have an eye disease 
serious enough to blind you, and not 
even know it. The leading cause of 
blindness in adults, glaucoma, has 
no symptoms in early stages. 

There's no cure, but there is hope. 

You can stop glaucoma from 
advancing (and many other eve 
diseases from happening in the 
first place) by seeing an eye doctor 
at least every two vears. 

Remember, no one can save vour 
sight but you. 
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to Prevent Blindness 


Box 2020, Madison Sq. Station, NY, NY 10159 
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tence [Jarchow] 17 (Ja) 

rhinoplasty, open vs closed [Stiernberg] 19 (Ja) 

rhombotrapezius myocutaneous and osteomyocutaneous 
flaps [Denneny] 119 (Fe) 

secure endoscopic sinus surgery as adjunct to functional 
nasal surgery [Adams] 1087 (Oc) 

technique to treat auricular hematoma while continuing 
to wrestle [Appling 1228 ire} 

trends in rhinoplasty [Larrabee] 128 (Fe) 

2-stage temporalis flap reconstruction for facial paralysis 
[Jarchow] 121 (Fe) 

use of eugene cartilage for repair of cosmetic nasal 
defects [Stiernberg] 17 (Ja) 

use of injectable human fibroblasts [Adams] 1228 (No) 

utilizing angiogenic agents to enhance and e ite neo- 
vascularization process in skin flaps [Perkins] 1228 (No) 

versatile midforehead browlift [Hunsaker] 1365 (De) 

videotapes in facial plastic surgery [Davidson] 727 (Jy) 

American Academy of Otolaryngology-Head and Neck 
Surgery 

characteristics of patients with olfactory and taste dys- 
function [Kimmelman] 487 (My) 

Chiron speaks, rationing vs eosts, but what about moral- 
ity? [Sisson] 720 (Jy) 

chronic perilymphatic fistula [Kemink] 371 (Ap) — . 

diverticulopexy and cricopharyngeal myotomy, optimal 
treatment of high-risk patient with pharyngoesoph- 
ageal diverticulum [Hanson] 237 (Mr) 

inferior turbinoplasty (letter) [Mabry] 1189 (Oc) 

inferior turbinoplasty, patient selection, ique, and 
long-term consequences [Kimmelman] 609 (Je) 

interdisciplin management of skull base neoplasms 
[Levine] 231 (Mr) ! 

measurable residual hearing after cochlear implantation 
[Kveton] 237 (M 1 

morphologic and physiologic changes in inner ear after 
ara infection of endolymphatic sac [Schwaber] 489 

y 

perilymphatic hypertension [Meyerhoff] 489 (My) __ 

perioperative management of large airway obstruction 
with helium-oxygen inhalation [Osguthorpe] 119 (Fe) - 

a me and posttympanostome otorrhea [Levine] 

r 


prevention and management of blindness during intrana- 
sal endoscopic ethmoid surgery [Johnson] 17 (Ja) : 

primary hyperparathyroidism, c ing principles in 
evaluation and surgical approach [Fee] 121 (Fe ; 

prognostication of s performance in patients with 
multichannel cochlear implant [Mattox] 371 (Ap) 

squamous cell carcinoma of soft palate, uvula, and ante- 
rior faucial pillar [Johnson] 19 (Ja) 

tissue adhesive [Larrabee] (Mr) 
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American Board of Medical Specialists 
ethical use of yellow pages Y by physicians [Denen- 
ey 


berg] 1392; (editorial footnote 1394 (De) 
American Laryngological Association 
choanal atresia, treatment trends in 47 patients over 33- 
year period [Chodosh] 1229 (No) 
glomus vagal tumors [Blitzer] 1363 (De) 
implantation of recurrent nerve stimulator for treatment 
of spastic dysphonia [Koufman] 1228 (No) 
framework surgery in management of spastic 
ysphonia [Koufman] 1085 (Oc) 
Inaoglasty, indications and pitfalls [Gussack] 1365 (De) 
model of new generation of tracheostomy and endotra- 
cheal tubes [Blitzer] 1085 (Oc) 
surgical correction of dysphonia due to bowing of vocal 
cords [Gussack] 1231 (No) 
tumor growth and extension in larynx [Blitzer] 1227 (No) 
American Otological Society 
congenital atresias of ears [Wiet] 1227 (No) 
experience with nucleus multichannel implant in 3 young 
children bert] 1367 (De) 
a knife, alternative treatment for acoustic neurino- 
mas [Pillsbury] 1363 (De) 
multichannel ear surgery [Wiet] 1085 (Oc) 
American Rhinologic Society 
cephalometric study of nasal growth before and after ad- 
enoidectomy [Leopold] 1365 (De) 
indications for and avoidance of complications in endo- 
scopic sinus surgery [Leopold] 1229 (No) 
American Society for Head and Neck Surgery 
Chiron [Sisson] 132 (Fe) 
Chiron speaks, Chiron answers questions from correspon- 
dents [Sisson] 844 (Au) 
Chiron speaks, membership in Society [Sisson] 247 (Mr) 
Chiron speaks, what was genesis of fellowship for ad- 
vanced training in head and neck oncology? [Sisson] 502 


y) 
pre speaks, why an exchange bulletin? [Sisson] 384 


(Ap 
committee reports Meer ee Fe), 384 (Ap) 
council and officer's report [Rice] 385 (Ap), 503 (My) 
dabblers in head and neck oncology (letter) Manil 
(o ly) [Loré] 581; (editorial footnote) [Bailey] 582 (My 
da bling in head and neck oncology, solution (letter) 
[Yarington] 1188 (Oc) 
guest comments [Ossoff] 247 (Mr) 
 president' message imn ed 133 (Fe) 
olarship and Fellowship committee [Adkins] 503 (My) 
American Society of Pediatric Otolaryngology 
comparative evaluation of amoxicillin and cefaclor in 
treatment of acute otitis media with effusion [Zalzal] 
1367 (De) 
intellectually gifted deaf adolescents, academic and be- 
havioral correlates [Zalzal] 1231 (No) 
American Society of Plastic and Reconstructive Surgery 
microsurgery comes of age [Larson] 239 (Mr) 
. Amoxicillin 
comparative evaluation of amoxicillin and cefaclor in 
treatment of acute otitis media with effusion [Zalzal] 
1367 (De) 
comparative study of amoxicillin-clavulanate and amoxi- 
illin, treatment of otitis media with effusion [Chan] 142 


(Fe 

Amphotericin B 

atypical invasive external otitis from Aspergillus [Bickley] 
1024 (Se) 


necrotizing otitis externa due to Aspergillus in immuno- 
competent patient [Cunningham] 554 (My) 


- rhinocerebr mucormycosis with cerebral extension suc- 


 cessfully treated with adjunctive hyperbaric oxygen 
therap 


Couch] 791 (Jy) 
Ampicillin 


hydrolase activity in middle ear effusions, effect of antibi- 
otic therapy [Diven] 52 (Ja) 

Amputation 

use of arterialization of venous system in reattachment of 
avulsed auricle [Farrior] 1385 (De) 

Anaerobic Bacteria see Bacteria, Anaerobic 

Anaplasia 

anaplastic thyroid carcinoma, association with differen- 
tiated thyroid cancer [Spires] 40 (Ja) 

Anastomosis, Surgical 

use of arterialization of venous system in reattachment of 
avulsed auricle [Farrior] 1385 (De) 

Ancrod 

effect of ancrod on perfusion of myocutaneous flaps 
[Moore] 1175 (Oc) 

Anemia, Sickle Cell 

exacerbation of sickle cell disease by obstructive sleep ap- 
nea [Sidman] 916 (Au) 

sia 


Anesthe 

comparison of bronchoalveolar lavage fluid recovered 
during eng t with local or general anesthesia 
[Kuylenstierna] 443 (Ap) 

fractures of medial infraorbital rim [Anderson] 1461 (De) 

pigmentation, anesthesia, behavioral factors and salicy- 


ate uptake [Jastreboff] 186 e) 
septoplasty, study in hemostasis [Farmer] 711 (Jy) 
Angina Pectoris 


nifedipine in treatment of distal esophageal food impac- 
tion (letter) [Bell] 682 (Je) 

Angiography 

par: omas of head and neck [Hodge] 872 (Au) 

primary hyperparathyroidism, coengs principles in 
evaluation and surgical approach [ ee [121 (Fe) 

Angiolymphoid Hyperplasia with Eosinophilia 

angiolymphoid hyperplasia with San Dy Ye case report 
and review of literature [Calhoun] 1474 (De) 

Antibiotics 

bacteriologic analysis of wound infection following major 
head and neck surgery ubin] 969 (Se) 

efficacy of new macrolide (azithromycin), for acute otitis 
media in chinchilla model [Chan] 1266 (No) 





peritonsillar abscess, prospective evaluation of outpatient 
management T needle aspiration [Ophir] 661 (Je) 

peritonsillarlike lateral oro desc abscess after ton- 
sillectomy [Stankiewicz] 1181 (Oc) 

Antibodies, Antinuclear see Antinuclear Factors 

Antibodies, Monoclonal 1 

myofibroblasts in head and neck surgery, experimental 
and clinical study [Larrabee] 982 (Se). . 

Minor necrosis factor in middle ear effusions [Ophir] 1256 


o 
Antibody-Producing Cells 
nasal response to food ingestion challenge [Pelikan] 525 


(My) 
Antiemetics 
cutting edge [Baker] 621 (Je) 
Antigens AIA 
induction of antigen-specific IgA-forming cells in middle 
ear mucosa [Watanabe] 758 (Jy) 


Antihistaminics see Histamine H1 Receptor Blockaders 

Antihypertensive Agents 

severe pi meii s of external ear canal during min- 
oxidil therapy [Toriumi] 918 (Au) 

Antinuclear Factors 

primary Sjógren's syndrome (SS), resident's page [Dolan] 
1190 (Oc) 

Antitubercular Agents 

atypical mycobacteria-induced cervical adenitis, treat- 
ment by needle aspiration [Alessi] 664 (Je) 

Antrum of Highmore see Maxillary Sinus 

Apnea, Obstructive see Sleep Apnea Syndromes 

Apnea, Sleep see Sleep Apnea Syndromes 

ARCHIVES OF OTOLARYNGOLOGY-HEAD AND NECK SURGERY 

committee reports [Adkins] 132 (Fe) 

president's message [Krause] 133 (Fe) 

Argon 

pathologic effects of photodynamic therapy on larynx, ex- 
perimental study [Abramson] 33 (Ja) 

phototherapy with argon laser on human melanoma cells 
“sensitized” with rhodamine 123, new method for tumor 
growth inhibition [Calcaterra] 373 (Ap) 

Arytenoid Cartilage see Laryngeal Cartilages 

Aspartic Acid 

improved survival of acute skin flaps with amino acids as 
ree radical scavengers [Paniello] 1400 (De) 

Aspergillus 

atypical invasive external otitis from Aspergillus [Bickley] 
1024 (Se) 

Aspergillus fumigatus 

fungal ou in immunocompromised host [Stanley] 
198 (Fe 

necrotizing otitis externa due to Aspergillus in immuno- 
competent patient [Cunningham] 554 (My) 

Aspiration see Respiration 

Aspiration Biopsy see Biopsy, Needle 

Aspirin 

audible and annoying spontaneous otoacoustic emissions, 
case study [Penner] 150 (Fe) 

factors associated with active, refractory epistaxis [Jack- 
son] 862 (Au) 

pigmentation, anesthesia, behavioral factors and salicy- 
ate uptake [Jastreboff] 186 (Fe) 

Audiometry 

hearing results with percutaneous bone-anchored hearing 
aid [Kveton] 951(Se) 

Rinne test for conductive deafness, critical reappraisal, 
399 (Ap) —. mum 

screening for auditory dysfunction in infants by evoked 
oto-acoustic emissions [Bonfils] 887 (Au) 

transtympanic iontophoresis of dexamethasone and fos- 
fomycin [Sato] 531 (My) 

Audiometry, Pure Tone see Audiometry 

Auditory Canal, External see Ear Canal 

Auditory Tube see Eustachian Tube 

Autoimmune Diseases 

B-5-microglobulin in otitis media with effusion [DeMaria] 
1259 (No) 

primary Sjógren's syndrome (SS), resident's page [Dolan] 
1190 (Oc) 

Availability of Health Services see Health Services Ac- 
cessibility 

Awards and Prizes 

American Eod of Facial Plastic and Reconstructive 
T ery Fellowship Committee Report [Adamson] 252 


Anderson honored by Academy for his generosity [Mav- 
den] 1378 (De) 

Bernstein Award [Larrabee] 954 (Se) 

research awards [Larrabee] 1237 (No) 

Scholarship and Fellowship committee [Adkins] 503 (My) 

Axons 

ultrastructure of contralaterally projecting vestibular ef- 
ferent neurons in cat [Parker] 545 (My) 


Bacitracin 

repair of nasal septal perforation utilizing midface de- 
gloving technique [Romo] 739 (Jy) 

Bacteria 

cd ire ict for chronic otitis externa [Hunsaker] 


p 

Bacteria, Aerobic 

bacteriologic analysis of wound infection following major 
head and neck surgery [Rubin] 969 (Se) 

Bacteria, Anaerobic 

bacteriologic analysis of wound infection following major 
head and neck surgery [Rubin] 969 (Se) 

osteomyelitis of mandible [Calhoun] 1157 (Oc) 

Bacterial Infections 

bacteriologic analysis of wound infection following major 
head and neck surgery [Rubin] 969 (Se) 

Bacteroides 

emergence and persistence of 8-lactamase-producing bac- 
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teria in Tp following penicillin treatment 

[Brook] 667 (Je) 

Basophils s E 

pilomatrixoma, resident's page [McBrien] 1042 (Se) 

Behcet's Syndrome NS 

treatment of severe recurrent aphthous stomatitis with 
colchicine [Ruah] 671 (Je) 

Bell's Palsy see Facial Paralysis 

Benzopyrans > 

ey cami plasmacytoma, resident's page[Gambino] 

2(Ja 

Beta-Lactamase | see Penicillinase 

Beta-Lactamases í 

comparare study of amoxicillin-clavulanate and amoxi- 

d n treatment of otitis media with effusion [Chan] 142 

e 

emergence and persistence of 8-lactamase-producing bac- 
teria in ah ade following penicillin treatment 
[Brook] 667 (Je) 

Beta 2 Microglobulin J : 

ar- pm in otitis media with effusion [DeMaria] 
1 0 

Biocompatible Materials ' 

compatibility of autologous fibrin adhesive with implant 
materials [Feldman] 182 (Fe) 

Biomaterials see Biocompatible Materials 

Biopsy, Needle 

atypical mycobacteria-induced cervical adenitis, treat- 
ment by needle aspiration [Alessi] 664 (Je) 

embolization, adjunctive measure for removal of carotid 
body tumors [Donald] 711 (Jy) . ; 

low-grade encapsulated follicular carcinoma, resident's 
page, [Pratt] 684 (Je) 

needle aspiration of nonperitonsillar head and neck ab- 
scesses, 6-year experience [Herzon] 1312 (No) 

papillary carcinoma, follicular variant, resident's page, 
Pratt 684 (Je 


peritonsillar abscess, prospective evaluation of outpatient 
management by needle aspiration [Ophir] 661 (Je) 

pilomatrixoma, resident’s page [McBrien] 1042 (Se) 

randomized trial of outpatient management of peritonsil- 
lar abscess [Stringer] 296 no 

skull metastases from follicular thyroid carcinoma 
[Kearns] 454 (Ap) 

Blacks 

exacerbation of sickle cell disease by obstructive sleep ap- 
nea [Sidman] 916 (Au) 

reduction erani adjunctive sty in black rhi- 
noplasty patient [Stucker] 779 (Jy) 

Blepharitis see Eyelid Diseases 

Blepharoptosis 

versatile midforehead browlift [Hunsaker] 1365 (De) 

Blindness 

blindness as complication of rhinoplasty (letter) [Wind] 
(reply) [Blair] 581 (My) 

prevention and management of blindness during intrana- 
sal endoscopic ethmoid surgery [[Johnson] 17 (Ja) 

surgical treatment of blindness secondary to intraorbital 
hemorrhage [Sacks] 801 (Jy) 

Blood Cell Count 

comparison of bronchoalveolar lavage fluid recovered 
during bronchoscopy with local or general anesthesia 
[Kuylenstierna] 443 (Ap) 

factors associated with active, refractory epistaxis [Jack- 
son] 862 (Au) 

Blood Flow Velocity 

cochlear blood flow, effect of 6 hours of noise exposure 
[Prazma] 657 (Je) 

leeches, objective monitoring of altered perfusion in con- 
gested flaps [Hayden] 1395 (De) 

measurement of interstitial tissue compliance in skin 
flaps [Odland] 1276 (No) 

measurements of oxygen pressure in vocal fold during la- 
ryngeal nerve stimulation [Tomita] 308 (Bch 

uae expansion and cutaneous blood flow [Schaefer] 613 

e 

use of arterialization of venoussystem in reattachment of 
avulsed auricle [Farrior] 1385 (De) 

Blood Pressure 

olfactory sensitivity, nasal resistance, and autonomic 
function in patients with multiple chemical sensitivities 
[Doty] 1422 (De 

Bloodletting 

leeches, objective monitoring cf altered perfusion in con- 
gested flaps [Hayden] 1395 (De) 

Blue Cross see Insurance, Hospitalization 

Blue Shield see Insurance, Physician Services 

Body Weight 

mental depression is associated with malnutrition in pa- 
tients with head and neck cancer [Westin] 1449; (edito- 


rial footnote) [Bailey] 1453 (De) 
Bone and Bones 
angiolymphoid hyperplasia with eosinophilia, case report 


and review of literature [Calhoun] 1474 (De) 
bone-anchored orbital epistheses [Kellman] 371 (Ap) 
miniplate osteosynthesis [Kellman] 373 (Ap) 
osteocutaneous free scapular flap for 1-stage mandibular 
reconstruction [Baker] 267 (Mr) 
reconstruction of anterior skull base following cranial fa- 
dal resection (letter) [Stevens] (reply) [Stiernberg] 680 


(Je 
simulated septal deviations [Chaban] 413 (Ap) 
status of osseointegrated impiants [Holt] 726 (Jy) 
Bone Development 
hri] of styloid process of temporal bone [Lengelé] 1003 


Bone Marrow 
rro disease involving maxillary sinuses [Schwartz] 
e 
granulocytic sarcomas of head and neck [Alessi] 1467 (De) 
Bone Resorption 
"eoe factor in middie ear effusions [Ophir] 1256 
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BOOK REVIEW : 
E x istey of Reconsaructive Surgery, vols 1-2, 584 
y 
Goldman JL, =: Prinicples and Practice of Rhinology, 
1335 (Nc 
eiui Cleft Lip, Nose and Palate 
ctien, 464 (Ap) 
VS, Amoniv VF: Mi-roscepy and Microsurgery of 


and Earyngophar7nx, 584 (My) A 
Wayo on R, Ro«lleau P, et al: Surgical Treat- 
men ideale Ear Cholesteatoma, 584 (My) 
Brain Diseeses 


rhinocerebralrsucormycosi: withcerebral extension suc- 
cessfilly treeted with acjunctive hyperbaric oxygen 
therapy Couch] 791 (Jy) 

meti ca ve Da d 

comprehersi ttery to assess auditory system in in- 
fants[Kvetom] 713 (Jy) 

early detection of hearing less in children with cleft pal- 
ates by braimestemmauditery response [Hélias] 154 (Fe) 

Branchial A a 

a io ft anomalies, unifying concept [Johnson] 

first branchia’ groove anomaly type I, resident's page 
[Flom] 574 (ey) 

Branhameiia catarrhalis 

emergeneeanc »ersistence & 8-lactamase-producing bac- 
teria in oroeharynx fobowing penicillin treatment 
[Brock] 657 (æ) 

Brompheniramime see Pyricines 

Bronchial Lavage Fiuid see Bronchoalveolar Lavage 
F 


luid 
Bronchealveciar Lavage Flmid 
cemparison c! ‘bronchoalveolar lavage fluid recovered 
during D with lera! or general anesthesia 
[Kuylenstierma] 443 (Ap) 


Bucrylate see “yanoacrylae 
Bullous Siem Diseases see Skin Diseases, Bullous 


Burns 
burn sear carctmoma of head:and neck [Mosborg] 1038 (Se) 
e 


Calcitonin 
stabilization of aearing lossin Paget's disease with calci- 
tonimand eticronate [Lardo] 881 (Au) 

e ect: ve mated hypocalcemia [Falk] 168 
e 

Calcium 

~~ ene hypocalcemia [Falk] 168 
e 


Calcium Pyropkosphates see Pyrophosphates 
Capillaries 


measurement cf interstitial tissue compliance in skin 
flaps [Odtand 1276 (No) 

CarbomDiexiee 

new ied in ee cee d on om ang 
surgery im aryngology early clinical results [Shap- 
shay M0 (3-) 

Carcinoma 

anaplastic thyrsid carcinomm, association with differen- 
tiated thyrow cancer (Spi-esi 49 (Ja) 

pilomatrixem:, resident's pege | MeBrien] 1042 (Se) 

Carcinoma, Basal Cell 

burn scar ezrczroma of headtand neck [Mosborg] 1038 (Se) 

fixed-tissue mierographic sur for melanoma of ear 
[Mohs] 625; «editorial footnote) [Bailey] 631 (Je) 

precise midline-forehead fl-p as musculocutaneous flap 


Ie 79. Wa) 

rhinect fer malignant disease, 20-year experience 

[Staniey| 139^ (No) 

Carcincma-n Situ 

carcinoma in stt and micromvasive squamous carcinoma 
of laryngeal glottis [Crissmam] 299 (Mr) 

Carcinoma, Oa: Cell l 

Mes cell caminoma, resHent’s page [Kemberling] 920 

u 

small-cel| carcmoma of pasotid gland with neuroendo- 
crine features [Scher] 319« M7) 

Carcincma. Reserve Cell see Carcinoma, Oat Cell 

Carcinoma, Small Cell see Carcinoma, Oat Cell 

Carcinoma; Sewamous Cell 

burn scar caremma of headzand reek [Mosborg] 1038 (Se) 

carcinoma in stm and micromvasive squamous carcinoma 
of laryngeal glottis [Crissmam] 299 (Mr) 

changes ir hiseo and cel! kineties during growth 
course of M d squamous cell carcinoma [Wen- 
nerberg]?8) Jy) 

condyloma acur- inatum, res-dent's page [Eisele] 570 (My) 

depressed natucal killer cell activity in cervical lymph 
nodes-contasm ng focal metastatic squamous cell carci- 
noma Kessi=] 313 (Mr) 

effect of cisplatm and fluorcaraeil on xenografted human 
"UT = careinoma of head and neck [Wenner- 


nom: 
effects of cispiasin plus fluosouraeil vs cisplatin plus cyt- 
uamous multicellular tumor 


be 
effect of hypertmric oxygen -herapy on oral cavity carci- 
maf ish 711 Qy) 


arabime on hesd and neck 
spheroids [Kenno] 157 (Fe 

fixed-tissue mierographic sargery for melanoma of ear 
[Mohs Es. «editorial foomo'2) [Baily 631 (Je) 

his wand virolog c st ir squamous carci- 
nom@arisine“rom established benign papillomata [Os- 
gutherpe| 94* (Se) a a 

decl TEDS (an of sz ivary gland tumors in child- 
hood [Lack | *98 (Au) : 

interferon gamana induced encolysis, effect on head and 
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Peck squamous carcinoma cultures [Rzhtsmeier] 432 


p 

lateral face reconstruction with medial-based cervicopec- 
toral flap [Wallis] 729 (Jy) 

malignant transformation of nasal polyo, case report 

_[Bsscgaya) 336 (Mr) 

radiosensitivity of head and neck cancer calls in vitro, 96- 
well plate clonogenic cell assay for squamous cell carci- 
noma [Grenman] 427 (Ap) 

rhigectomy for malignant disease, 20-y-ar experience 
[Stanley] 1307 (No) 

squamous cell carcinoma of head and nec} in patients 40 
years of age and younger [Sullivan] 949N Se) 

squamous cell carcinoma of soft palate, u ula, and ante- 
rior faucial pillar [Johnson] 19 (Ja) 

squamous cell papilloma at tracheoesophegeal puncture 
stroma [Papay] 564 (My) 

Carotid Arteries 

cutting edge [Baker] 1094 (Oc) 

Carotid Artery, Internal 

len of styloid process of temporal bonefLengelé] 1003 


massive posterior epistaxis, manifestatiomef internal ca- 
rotid injury at skull base [Ghorayeb] 1633 (Se) 
Carotid Body 
ectopic thyroid in right carotid triangle [Rubenfeld] 913 
u 


paragangliomas of head and neck [Hodge 872 (Au) 

Carotid Body Tumor 

embolization, pem measure for remzwal of carotid 
body tumors [Donald] 711 (Jy) 

Cartilage 

effects of cleft lip and palate on nasal airway in children 
[Warren] 987 (Se) 

irradiated homologous cartilage grafts, lomg-term results 
[Welling] 291 | r) 

obstructive nasal septum, effect of simulated deviations on 
nasal airflow resistance [Cole] 410 (Ap) 

Catheters, Indwelling 

needle aspiration of nonperitonsillar hea» and neck ab- 
scesses, 6-year experience [Herzon] 1312 (No) 

Cations 

permeability of human round-window membrane to cat- 
ionic ferritin [Goycoolea] 1247 (No) 
ts 


a 
effects of lidocaine infusion in cats after mmilateral laby- 
rinthectomy [Parnes] 653 (Je) 
muscle fiber types in cat middle ear museles, II. tensor 
tympani [Lyon] 404 (Ap) 
ultrastructure of contralaterally projectin vestibular ef- 
ferent neurons in cat [Parker] 545 (My 
Cefaclor see Cephalexin 
Cefazolin 
evaluation of single-dose cefazolin prophwlaxis for toxic 
shock syndrome [Jacobson] 326 (Mr) 
poststernotomy infections presenting as 3eep neck ab- 
scess [Simpson] 909 (Au) 
toxic shock syndrome (letter) [Kennedy] 1497, (reply) [Ja- 
cobson] 1478 (De) 
Cell Membrane Proteins see Membrane Proteins 
Cell Surface Proteins see Membrane Proweins 
Cellulitis 
necrotizing otitis externa due to Aspergilas in immuno- 
competent patient [Cunningham] 554 (Py) 
Central Nervous System 
characteristics of patients with olfactory-nd taste dys- 
function [Kimmelman] 487 (My) 
effects of lidocaine infusion in cats after unilateral laby- 
deris. at ll eph 653 (Je) 
olfactory neuroblastoma, resident's page [Moss] 460 (Ap) 
Cephalexin 
comparative evaluation of amoxicillin amd cefaclor in 
treatment of acute otitis media with efusion [Zalzal] 
1367 (De) 
Cephalometry 
cephalometric study of nasal growth before and after ad- 
enoidectomy [Leopold] 1365 (De) 
malar augmentation, preoperative evalua3on and Yo 
cal results utilizing new custom implant Blair] 239 (Mr) 
pé occ eh ine nd in sleep apnea syndrome, pre- 
dictors of results [Gislason] 45 (Ja 
Cephalosporinase see Beta-Lactamases 
Cephazolin see Cefazolin 
Cerebral Aneurysm 
massive posterior epistaxis, manifestatiomef internal ca- 
rotid injury at skull base [Ghorayeb] 1€33 (Se) 
Cerebrospinal Fluid 
cerebrospinal fluid leak [Miller] 1367 (Dey 
interdisci p management of skull base neoplasms 
[Levine] 237 (Mr) 
pigmentation, anesthesia, behavioral fact»rs and salicy- 
ate uptake [Jastreboff] 186 (Fe) 
subcranial management of 395 combined frontobasal- 
midface fractures [Raveh] 1114 (Oc) 
Cerebrospinal Otorrhea 
ototoxicity of vasocidin drops applied to chamchilla middle 
ear [Brown] 56 (Ja) 
povidone-iodine and posttympanostome ot. 7rhea [Levine] 
239 (Mr) 
Certification 
ethical use of yellow pages listings by physicians [Denen- 
berg] 1392; (editorial footnote) [Bailey] 394 (De) 
Cerumen 
otogenic reflex cough, implanted hair in bo«y external au- 
ditory canal (letter) [Paulose] 1334 (No. 
Cervix Diseases 
atypical mycobacteria-induced cervical z3enitis, treat- 
ment by needle aspiration [Alessi] 664 tfe) 
Cervix Neoplasms 
contemporary surgical management of -ervical meta- 
stases, anatomic approach [Kron] 612 (æ) 
resistance of mouse nasoph to induc-:on of neopla- 
sia by herpes simplex virus [Heggie] 78. (Jy) 


Cheek 
chondroid syringoma, resident's page [Woif] 574 (My) 
surgery of buccal fat pad in masseter transfer Conley) 287 


r 

reducttan coelitus Mi procedure in black rhi 

reduction cheiloplasty, adjunctive ure in rhi- 
noplasty patient iStuckor] 779 (Jy) 

Chemotactic Factors 

inflammatory mediators in chronic otitis media with 
effusion [Skoner] 1131 (Oc) 

China 

surgically confirmed clinical otosclerosis among Chinese 

uang] 538 (My) 
Chinchilla 
changes of 


rmeability of round window membrane in 
otitis media [Ikeda] 895 (Au ; 


effects of otic dro S on A lta tympanic membrane 


Masaki] 1007 ( 

efficacy of new macrolide (azithromycin), for acute otitis 
media in chinchilla model [Chan] 1266 (No) 

hydrolase activi 
otic therapy [Diven] 52 (Ja) 

ototoxicity of vasocidin drops applied to chinchilla middle 
ear [Brown] 56 (Ja) 

Choanal Atresia 


choanal atresi ens o tiom in 47 patients over 33- _ 
Chodos 


year period [ 0) 
M nu. polyp through antrostomy (letter) [Rupa] 
p 


surgical TTE Ve of bilateral choanal atresia [Cum- 
mings] 611 (Je) 

Cholesteatoma 

congenital cholesteatomas in children, embryologic cor- 
relation [Pensak] 835 (Au) 

noninvasive imaging of normal temporal bone, compari- 
son of sagittal surface coil magnetic im ing and high- 
resolution computed tomography [Bie] 60 ( a 

uir poy of anterior epitympanic space [Hoshino] 


temporal bone histopathologic findings in drowning vic- 
tims [Robbins] 1020 (Se) 

treatment of sinus cholesteatoma, long-term results and 
recurrence rate [Lau] 1428 (De) 

c 1; : d ) [Benecke] 

cholesterol granulomas of petrous apex (letter necke 
(reply) [Sataloff] 1334 (No) 

giant cholesterol cysts of petrous apex [Sataloff] 451 (Ap) 

Chondrocalcinosis 

chondrocalcinosis of temporomandibular joint (letter) 
[Lambert] 1188 (Oc) 

Chorda Tympani Nerve 

lr: crm dimensions of facial recess in adults and children 
[Bielamowicz] 534 (My) 

Choristoma 

lingual osteoma, resident's page [Cannon] 92 (Ja) 

pleomorphic adenoma of middle ear and mastoid with 
posterior fossa extension [Peters] 676 (Je) 

Chromatin 

congenital multiple fibromatosis (infantile myofibroma- 
tosis) 207 (Fe) 

Chromoblastomycosis 

phaeomycotic cyst (chromoblastomycosis) of neck [Gru- 
ber] 1031 (Se) 

Chromosomes 

chromosomal analysis of recurrent laryngeal papillomas 
[Zaslav] 1170 (Oc) 

Cicatrix 

bleghareplasty, avoiding plastic eyelids [McCollough] 645 

e 


burn scar carcinoma of head and neck [Mosbor | 1038 (Se) 
cicatrical Mg ru ngeal stenosis fGhorayebh 92 (Fe) 
clinical use o 


(Ap) 
fibrel, dermal NA comparison with collagen implants 
[Mittelman] 1379 (De) t 
hyaluronan improves healing of experimental tympanic 
membrane perforations, comparison of preparations 
with different rheologic properties [Laurent] 1435 (De) 

hypertrophic virg of tracheoesophageal fistula caus- 
ing vocal failure [Modica] 1324 (No) 

myofibroblasts in head and neck surgery, experimental 
and clinical study [Larrabee] 982 (Se) 

revision rhinoplasty, analysis and treatment [Kamer] 257 

r 

wound tension in rhytidectomy, preliminary report [Bur- 
gess] 1280 (No) 

Cisplatin 

effect of cisplatin and fluorouracil or. xenografted human 
squamous cell carcinoma of head and neck [Wenner- 
berg] 162 (Fe) i i : 

effects of cisplatin plus fluorouracil vs cisplatin plus cyt- 
arabine on head and neck squamous multicellular tumor 

. spheroids [Kohno] 157 (Fe) 

Clavicle 

osteomyelitis of clavicle [Alessi] 1000 (Se) 

Clavulanic Acids 

companie study of amoxicillin-clavulanate and amoxi- 
2 in, treatment of otitis media with effusion [Chan] 142 
e 

Cleft Lip EP. " 

effects of cleft lip and palate on nasal airway in children 
[Warren] 987 (Se) 

Cleft Palate 

early detection of hearing loss in children with cleft pal- 
ates by brain-stem auditory response [Hélias] 154 (Fe) 

effects of cleft lip and palate on nasal airway in children 
[Warren] 987 (Se) 

Clindamycin : 

role of aerobic gram-negative rods in wound infection fol- 
lowing head and neck surgery [Goodwin] 612 (Je) 

Clinical Competence : 

American Academy of Facial Plastic and Reconstructive 
Surgery Fellowship Committee Report [Adamson] 252 


Subject Index 


in middle ear effusions, effect of antibi- _ 


zyplast, 18-month experience [Blair] 373 . 


1503 


> 
> 


(Mr) 
dabblers in head and neck oncology (letter) [MeCoid] (re- 


ies) [Loré, Bailey] 679, 680 (Je) 

dabbling in head and neck oncology, solution (letter) 
[Yarington] 1188 (Oc) 

down with dabblers (letter) [Harrison] 809 (Jy) 

plea for added qualifications [Ossoff] 385 (Ap) 

Clinical Trials 

comparative study of amoxicillin-clavulanate and amoxi- 
cillin, treatment of otitis media with effusion [Chan] 142 


e 

effects of cisplatin plus fluorouracil vs cisplatin plus cyt- 
arabine on head and neck squamous multicellular tumor 
spheroids [Kohno] 157 (Fe) 

histoacryl [Kamer] 1102 (Oc) 

randomized clinical trial of topical gentamicin after tym- 
panostomy tube replacement [Baker] 755 (Jy) 

Clonogenic Cell Assay see Colony-Forming Unit Assays 

Clostridium botulinum 

management of facial spasm with Clostridium botulinum 
toxin, type A (Oculinum) [Biglan] 1407 (De) 


. Cocaine 
zr granuloma due to illicit cocaine use [Becker] 90 
a 
Cochlea 
changes of permeability of round window membrane in 


otitis media [Ikeda] 895 (Au) 

cochlear blood flow, effect of 6 hours of noise exposure 
[Prazma] 657 (Je) 

multichannel cochlear surgery [Wiet] 1085 (Oc) 

ototoxicity of vasocidin drops applied to chinchilla middle 
ear [Brown] 56 (Ja) 

permeability of human round-window membrane to cat- 
ionic ferritin [Goycoolea] 1247 (No) 

severe sensorineural hearing loss caused by lightning, 
temporal bone case report | Youngs] 1184 (Oc) 

Cochlear Aqueduct see Cochlea 

Cochlear Duct see Cochlea 

Cochlear Implant 

binaural cochlear implantation, comparison of 3M/House 
and Nucleus 22 device with evidence of sensory integra- 
tion [Jackler] 487 (My) 

measurable residual hearing after cochlear implantation 
[Kveton] 237 (Mr) 

open-set word recognition with 3M/Vienna single-channel 
cochlear optet Lime 1123 (Oc) 

performance of 5 different cochlear implant designs [Mey- 
erhoff] 1229 (No) 

prognostication of speech performance in patients with 
multichannel cochlear implant Aree 371 (Ap) 

jr? n dimensions of facial recess in adults and children 
[ ielamowicz] 534 (My) 

vibrotactile aid and cochlear implant for postlinguisti- 
cally deaf patients [Meyerhoff] 1365 (De) 

Cochlear Prosthesis see Cochlear Implant 

Cognition 

screening for auditory dysfunction in infants by evoked 
oto-acoustic emissions [Bonfils] 887 (Au) 

Colchicine 

treatment of severe recurrent aphthous stomatitis with 
colchicine [Ruah] 671 (Je) 

Collagen 

clinical use of zyplast, 18-month experience [Blair] 373 


(Ap 

effects of cisplatin plus fluorouracil vs cisplatin plus cyt- 
arabine on head and neck squamous multicellular tumor 
spheroids [Kohno] 157 (Fe 

use of injectable human fibroblasts [Adams] 1228 (No) 

Colloids 

papill carcinoma, follicular variant, resident's page, 
(Pratt 684 (Je) 


Colony-Forming Unit Assays 

radiosensitivity of head and neck cancer cells in vitro, 96- 
well plate clonogenic cell assay for squamous cell carci- 
noma [Grenman] 427 (Ap) 

Computer Graphics 

3-dimensional reconstruction of temporal bone from his- 
tologic sections [Harada] 1139 (Oc) 

Computers 

computer imaging for instruction in facial plastic surgery 
in residency program [Papel] 1454 (De) 

Conchae Nasales see Turbinates 


 Condylomata Acuminata 


condyloma acuminatum, resident's page [Eisele] 570 (My) 

Conjunctiva 

flap reconstruction techniques in conjunctivorhinostomy 
Arden] 1103 (Oc) 

Connective Tissue 

pericranial free grafts in face [Powell] 1237 (No) 

Contrast Media 

irre thyroid in right carotid triangle [Rubenfeld] 913 

u 


Corti’s Organ see Organ of Corti 

Corynebacterium 

microbiology of tonsils and adenoids in pediatric popula- 
tion [DeDio] 763 (Jy) 

Cost Benefit Analysis 

evaluation of head and neck cancer patients, national sur- 
vey [Swann] 775 (Jy) 

Costs and Cost Analysis 

Chiron s rationing vs costs, but what about moral- 
ity? [Sisson] 720 (Jy) 

peritonsillar abscess, prospective evaluation of outpatient 
management by needle aspiration [Ophir] 661 (Je) 

trends in office-based surgery [Tobin] 508 (My) 

Cough 

otogenic reflex cough, implanted hair in bony external au- 
ditory canal (letter) [Paulose] 1334 (No) 

Cranial Nerve Neoplasms 

facial ysis and occult parotid cancer, characteristic 
syndrome [Broderick] 195 (Fe) 

Cranial Nerves 

vertigo caused by basilar artery compression of eighth 


nerve [Jackler] 612 (Je) 

Cranial Sutures see Skull 

Craniotomy 

reconstruction of anterior skull base following cranial fa- 
cial resection (letter) [Stevens] (reply) [Stiernberg] 680 


e) 
Cranium see Skull 
Cranium Fossa, Posterior see Skull 
Cribriform Plate see Ethmoid Bone 
Cricoid Cartilage see Laryngeal Cartilages 
Croup see Laryngitis 
Cryptococcus 
fungal mastoiditis in immunocompromised host [Stanley] 
198 (Fe) 
Cyanoacrylates 
histoacry! [Kamer] 1102 (Oc) 
Cysteine 
improved survival of acute skin flaps with amino acids as 
ree radical scavengers [Paniello] 1400 (De) 
Cysts 
cholesterol granulomas of $ ae aims apex (letter) [Benecke] 
(reply) [Sataloff] 1334 (No) 
cystic parotid lesions in patients at risk for acquired im- 
munodeficiency syndrome [Finfer] 1290 (No) 
giant cholesterol cysts of petrous apex [Sataloff] 451 (Ap) 
origin of choanal polyp [Berg] 1270 (No) 
phaeomycotic cyst (chromoblastomycosis) of neck [Gru- 
ber] 1031 (Se) 
plunging ranula (cervical ranula, cervical mucocele), res- 
ident's page [Parras] 210 (Fe) 
polycystic (dysgenetic) disease of parotid glands [Bat- 
sakis] 1146 (Oc) 
Cytarabine 
effects of cisplatin plus fluorouracil vs cisplatin plus cyt- 
arabine on head and neck squamous multicellular tumor 
spheroids [Kohno] 157 (Fe) 
Cytological Technics 
cystic parotid lesions in patients at risk for acquired im- 
munodeficiency syndrome [Finfer] 1290 (No) 
Cytology 
interferon gamma induced oncolysis, effect on head and 
rock squamous carcinoma cultures [Richtsmeier] 432 
p) 
new needle and technique for magnetic resonance-guided 
ey cytology of head and neck [Woodson] 1085 
c 
skull metastases from follicular thyroid carcinoma 
[Kearns] 454 (Ap) 
Cytomegaloviruses 
parotid swelling during human immunodeficiency virus 
infection [Colebunders] 330 (Mr) 
Cytotoxicity, Immunologic 
gris necrosis factor in middle ear effusions [Ophir] 1256 
0) 


Dacryocystorhinostomy 

flap reconstruction techniques in conjunctivorhinostomy 
Arden] 1103 (Oc) 

Dacryocystostomy see Dacryocystorhinostomy 

Data Collection 

ethical use of yellow pages listings by physicians [Denen- 
berg] 1392; (editorial footnote) [Bailey] 1394 (De) 

Databases see Information Systems 

Deafness 

efficacy of gotb aMeneton and steroid therapies on sud- 
den deafness [Kubo] 649 (Je) 

experience with nucleus multichannel implant in 3 young 

. children Viper ecg 1367 (De) 

intellectually gifted deaf adolescents, academic and be- 
havioral correlates [Zalzal] 1231 (No) 

open-set word recognition with 3M/Vienna single-channel 
cochlear implant [Tyler] 1123 (Oc) 

Deafness, Partial see Hearing Loss, Partial 

Deafness, Sensorineural see Deafness 

Debridement 

osteomyelitis of clavicle [Alessi] 1000 (Se) 

rhinocerebral mucormycosis with cerebral extension suc- 
cessfully treated with adjunctive hyperbaric oxygen 
therapy [Couch] 791 (Jy) 

Decision qoe 

down with dabblers (letter) [Harrison] 809 (Jy) 

Decompression 

anterior cricoid split, 1977-1987, evolution of technique 
[Cotton] 1300 (No) 

needle aspiration of nonperitonsillar head and neck ab- 
scesses, 6-year experience [Herzon] 1312 (No) 

piyelologic exclusion of injured esophagus [Hantke] 457 


p 
Deglutition 
timing of major events of pharyngeal swallowing [Mc- 
Connel] 1413 (De) 
p: A Mv wire for mandibular reconstruction [Lee] 
a 
Deglutition Disorders 
glomus vagal tumors [Blitzer] 1363 (De) 
"ul device in cricopharyngeal surgery [Hulshof] 907 
u 
Depressive Disorder 
mental depression is associated with malnutrition in pa- 
tients with head and neck cancer [Westin] 1449; (edito- 
rial footnote) [Bailey] 1453 (De) 
Dermabrasion 
marginal mandibular nerve in rhytidectomy and liposuc- 
tion surgery [Liebman] 179 (Fe) 
Dexamethasone 
transtympanic iontophoresis of dexamethasone and fos- 
fomycin [Sato] 531 (My) 
Diabetes Mellitus 
necrotizing otitis externa due to Aspergillus in immuno- 
competent patient [Cunningham] 554 (My) 
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Diagnosis 

computed tomography in evaluating metastatic neck dis- 
ease (letter) [Stevens] (reply) [Feinmesser] 1041 (Se) 

oea thyroid in right carotid triangle [Rubenfeld] 913 
(Au) 

facial electroneurography, standardization of electrode 
position [Smith] 322 (Mr) 

primary hyperparathyroidism, changing principles in 
evaluation and surgical approach [Fee] 121 ( Fe) 

Diagnosis, Differential 

pleomorphie adenoma of middle ear and mastoid with 
posterior fossa extension [Peters] 676 (Je) 

secondary laryngeal tumors, report of 7 cases with review 
of literature [Ferlito] 635 (Je) 

Diagnosis, Laboratory 

evaluation of head and neck cancer patients, national sur- 
vey [Swann] 775 (Jy) 

factors associated with active, refractory epistaxis [Jack- 
son] 862 (Au) 

Diagnostic Errors 

polycystic (dysgenetic) disease of parotid glands [Bat- 
sakis] 1146 (Oc) 

Diagnostic Related Groups 

evaluation of orbital floor in zygoma fractures [Prender- 
gast] 446 (Ap) 

hospital mortality for otolaryngologic disorders in New 
York State ot ged 416 (Ap) 

surgonomics, health care financing policy for hospitalized 
otolaryngology patients [Mufioz] 1317 (No) 

Diarrhea 

treatment of severe recurrent aphthous stomatitis with 
colchicine [Ruah] 671 (Je) 

Diazoxide 

severe hypertrichosis of external ear canal during minox- 
idil therapy [Toriumi] 918 (Au) 

Diplopia 

evaluation of orbital floor in zygoma fractures [Prender- 
gast] 446 (Ap) 

management of facial spasm with Clostridium botulinum 
toxin, type A (Oculinum) [Biglan] 1407 (De) 

Disodium Etidronate see Sodium Etidronate 

Displacement 

mental depression is associated with malnutrition in pa- 
tients with head and neck cancer [Westin] 1449; (edito- 
rial footnote) [Bailey] 1453 (De) 

DNA 

chromosomal analysis of recurrent laryngeal papillomas 
[Zaslav] 1170 (Oc) 

clinical treatment of laryngeal papillomas with hemato- 
porphyrin therapy [Abramson] 795 (Jy) 

meets) and molecular analysis of cottontail rabbit 
papillomavirus-induced papillomas treated with he- 
matoporphyrin derivative photodynamic 
[Shikowitz] 175 (Fe) 

Hürthle cell tumors of thyroid, flow cytometric DNA 
analysis [El-Naggar] 520 (My) 

insulinlike growth factor I immunoreactivity in nasal 
polyps [Petruson] 1272 (No) 

persistence and expression of human papillomavirus dur- 
ing interferon therapy [Steinberg] 27 (Ja) 

prevalence of human papillomavirus in inverted nasal 
papillomas [Weber] 23 (Ja) 


therapy 


Dogs 
natbolodts effects of photodynamic therapy on larynx, ex- 
perimental study [Abramson] 33 (Ja) 


Drainage 
gene e analysis of wound infection following major 
head and neck surgery [Rubin] 969 (Se) 


cholesterol granulomas of Miror apex (letter) [Benecke] 
(reply) [Sataloff] 1334 (No) 

giant cholesterol cysts of petrous apex [Sataloff] 451 (Ap) 

needle aspiration of nonperitonsillar head and neck ab- 
scesses, af ross experience jorss) 1312 (No) 

peritonsillarlike lateral oropharyngeal abscess after ton- 
sillectomy [Stankiewicz] 1181 (Oc) 

randomized trial of outpatient management of peritonsil- 
lar abscess [Stringer] 296 (Mr) 

— in nasotracheally intubated patient [Linden] 860 

u 

variations in surgical anatomy of endolymphatic sac 
[Friberg] 389 (Ap) 

Drooling see Sialorrhea 

Drowning 

temporal bone histopathologic findings in drowning vic- 
tims [Robbins] 1020 (Se) 

Drug Therapy 

anaplastic thyroid carcinoma, association with differen- 
tiated thyroid cancer [Spires] 40 (Ja) 

chemotherapy of bilateral acoustic neuromas (letter) [Le- 
hrer] 465 (Ap) 

rro s cell carcinoma, resident's page [Kemberling] 920 

u 

preservation of laryngeal function in patients with carci- 
noma of larynx [Baker] 621 (Je) 

randomized surgical adjuvant trial of interferon alfa-n1 
in recurrent qu ag ig [Leventhal] 1163 (Oc) 

role of chemotherapy in management of patients with 
cancer of paranasal sinuses [Baker] 720 (Jy) 

Drugs 

effects of otic drops on chinchilla tympanic membrane 
[Masaki] 1007 (Se 

Dysphagia see Deglutition Disorders 

Dysphonia see Voice Disorders 


Ear 
acute traumatic tympanic membrane perforation (letter) 
[Wallenborn] 681, (reply) [Lindeman] 682 (Je) 
autotransplantation of parathyroid tissue into sternoclei- 
domastoid muscle [Lando] 557 (My) 
a nr cme for chronic otitis externa [Hunsaker] 
p 
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technique to trest auricular hematoma while continuing 


to wrestle |Appling] 1228 (No) 
use erem rne of wap in reattachment of 


avuisedeauricle [Farrior| 1385 (De 
variations in surgical anatomy of endolymphatic sac 


r (Ap) 
Ear Canal 
correlation between high-resolution computed tomogra- 
hy and ical findings im congenital aural atresia 
[Mehra] 1374 Fe) 
glue ear-cyaneacrylic (letter) [Pollock] 1188 (Oc) 


nicreflexcough, implantes hair in bony external au- 
topea mae | utose! 1334 (No) 
severe 1ypertrschosis of external ear canal during minox- 


idil therapy Teriumi] 918 (Aa) 

treatment of simus cholesteatoma, long-term results and 
recurrenee rate [Lau] 1428 (De) 

Ear Cartilagessee Ear, External 

Ear Diseases 

congenital atresias of ears [Wiet] 1227 (No) 

surgical dimensions of faeial recess m adults and children 
[Bielamowiez 534 (My) 

surgically confirmed clinicabotosclerosis among Chinese 
[Huarg] 538 (My) 


Ear, External 

AT ur for chronic czitis externa [Hunsaker] 

first branchial grove anomaly type 1, resident's page 
[Flom] 574 (My) 

multifocal extraosseous eosinophilic granuloma of head 
and neck [Green| 561 (My) 

new concept in microtia repasr [Ruder] 1016 (Se) 

severe hypertrichosis of external earranal during minox- 
idil therapy [Toriumi] 918 (Au. 

Ear, Middle 

actinomycosis otitis media [Shelton) 88 (Ja) 

correlation between high-reselut:on computed tomogra- 

hy and surgical findings in congenital aural atresia 

[Mehra] 137 (Fe) 

Magnesia miliary tuberculosis by examination of mid- 
dle ear diseharge | Vomero] 1029 (Se) 

effects of otie drops on chinchilla tympanic membrane 
[Masaki] 1007 (Se) 

first branchial groove anomaiy type I, resident's page 
[Flom] 574 (My. 

iod of synthetic ossicular prostheses [Makek] 1127 


) 

hydrolase activityin middleear effasions, effect of antibi- 
otic therapy [Diven] 52 (Ja) 

induction of antigen-specific Igå -forming cells in middle 
ear mucosa Watanabe] 758 (Jy) 

malignant lymphoma, diffuse larg=-cell type, resident's 
page [Toriumi] 1336 (No) 

muscle fiber types in cat middle ear muscles, II. tensor 
tympani [Lyon] 404 (Ap) 

noninvasive imaging of normal temporal bone, compari- 
son of sagittal surface coil magnetic imaging and high- 
resolution uted tomography [Bie] 60 (Ja) 

objective method for evaluation of patulous eustachian 
(e by using middle ear anslyzer [Finkelstein] 1134 


ototoxicity of vasecidin dropsapplied tochinchilla middle 
ear [Brown] 55«(Ja) 

pleomorphie adenoma of middle ear and mastoid with 
posterior fossamextension dms di (Je) 

regulatien of negatwvemiddle ear pressure without tubal 
opening [Hergiis| 1442 (De) 

phylococcus em idis and Staphylecoccus aureus in 

otitis media withseffusion [Kurone] 1262 (No) 

suppression of immmne-mediatec otitis media by T- sup- 
pressor cells [Ueyama] 878 (Aut 

en dimensiens»f facial recess ir adults and children 
[Bielamowiez] 5840 My) 

temporal bone hn ologie findings in Growning vic- 
tims [Robbins] 1020 (Se) 

Gp. Rage factor in middle ear effustons [Ophir] 1256 

o 

Aaoi hei af i 
aye a recovery after acoustie tumor surgery 
[Levine] 949 (Se) 

fixed-tissue micragraphic surgery for melanoma of ear 
[Mohs] 825; (editor:al footnote) [Bailey] 631 (Je) 

microscopic su tormelanoma of ear (letter) [Byers] 
(reply) [Mohs] 1478 (Be) 

Ear Protective Devices see Protective Davices 

Easter Island see Potynesia 

Ectropion 

opotreviarqiauiiding plastie eyelids [McCollough] 645 

e 


Edema 

anterior cricoid split, clinical experieace-with extended 
indications [Drake ]d 44 (De) 

morphologic and physiologic chanwes n inner ear after 
(Me) infection of endelymphatie sac [Schwaber] 489 

y 

new microspot micremanipulator for carben dioxide laser 
et Dp m =| veniae early clin:cabresults [Shap- 

sha 

Sailosi effeets cf photodynamic therapy on larynx, ex- 
perimental study ara an] 33 (Ja) 

regulation of tive middle ear pressarewwithout tubal 
opening [Hergil 1442 (De) 

Education, Medic 

Chiron speaks, advaneed formal train:ng-current per- 
spectives [Sisson] 1084 (Oc 

committee reports Adkins] (Ap) 

computer imaging for instruction in facial plastic surgery 
in residency m 1454(De) 

plea for added icai [Ossoff! 385 (Ap) 

standardizatiomef computer systems for legging opera- 
tive cases [Feidman] 1178 (Oc) 

Efficiency 

Rinne test for conductive deafness, critica! reappraisal, 


399 (Ap) 

Electric Stimulation 

measurements of oxygen pressure in vocal foid during la- 
ryngeal nerve stimulation [Tomita] 308 (Mr) 

Electrocoagulation 

inferior turbinoplasty (letter) [Mabry] 1189 (Oc) 

Electrodes 

facial electroneurography, standardization of electrode 
position [Smith] 322 (Mr) 

Electromyography 

facial electroneurography, standardization ef electrode 
position [Smith] 322 (Mr) 

Electrophysiology 

early detection of hearing loss in children with cleft pal- 
ates by brain-stem auditory response [Hélias] 154 (Fe) 

Embolization, Therapeutic 

embolization, adjunctive measure for removal of carotid 
body tumors [Donald] 711 (Jy) 

massive posterior epistaxis, manifestation of imternal ca- 
rotid injury at skull base [Ghorayeb] 1033 (Se) 

eere te necne i ^ 

thyroglobulin assays in postoperative management o 
differentiated thyroid cancer [Harley] 333 ( Mr) 

Endolymph see Labyrinthine Fluids 

Endolymphatic Sac see Labyrinth 

Endoscopy 

accurate method of teflon injection using functienal pho- 
nosurgery [Alessi] 1321; (editorial footnote’ [Bailey] 
1323 (No) 


clinical treatment of laryngeal papillomas with hemato- 
rphyrin men [Abramson] 795 (Jy) 

indications for and avoidance of complications in endo- 
scopic sinus surgery [Leopold] 1229 (No) 

secure endoscopic sinus surgery as adjunct to functional 
nasal surgery [Adams] 1087 (Oc) 

selective endoscopic electrocautery for posterior epistaxis 
[Kron] 489 (My) 

Endotoxins 

changes of permeability of round window membrane in 
otitis media [Ikeda] 895 (Au) 

Environmental Pollutants 

olfactory sensitivity, nasal resistance, and autonomic 
function in patients with multiple chemical sensitivities 
[Doty] 1422 (De) 

Enzyme-Linked immunosorbent Assay 

parotid swelling during human immunodeficieney virus 
infection [Colebunders] 330 (Mr) 

Eosinophilic Granuloma 

multifocal extraosseous eosinophilic granuloma of head 
and neck [Green] 561 (My) 

Eosinophils 

na "J-- to food ingestion challenge [Pelikan] 525 


y 
pilomatrixoma, resident's page [McBrien] 1042 (Se) 
Episomes see Plasmids 
Epistaxis 
factors associated with active, refractory epistaxis [Jack- 
son] 862 (Au) 
massive posterior epistaxis, manifestation of internal ca- 
rotid injury at skull base [Ghorayeb] 1033 (Se) 
rhinoplasty epistaxis, role of vitamin E? [Churukimn] 748 


selective endoscopic electrocautery for posterior epistaxis 
[Kron] 489 (My! 

Epithelium 

condyloma acuminatum, resident's page [Eisele] 530 (My) 

cystic parotid lesions in patients at risk for acquired im- 
munodeficiency syndrome [Finfer] 1290 (No) 

effects of otic drops on chinchilla tympanic membrane 
[Masaki] 1007 (Se) 

insulinlike growth factor I immunoreactivity in nasal 
polyps [Petruson] 1272 (No) 

lingual osteoma, resident's page [Cannon] 92 (Ja) 

sgt oa odontogenic fibroma (POF), resident's page 
[Kimberley] 338 (Mr) 

prevalence of human papillomavirus in inverted nasal 
papillomas [Weber] 23 (Ja) 

small-cell carcinoma of parotid gland with neuroendo- 
crine features [Scher] 319 (Mr) 

temporal bone histopathologic findings in drowning vic- 
tims [Robbins] 1020 (Se) 

Equipment and Supplies 

gamma knife, alternative treatment for acoustic neurino- 
mas [Pillsbury] 1363 (De) 

laryngeal examination (letter) [Raman] 578 (My) 

measurement of interstitial tissue compliance in skin 
flaps [Odland] 1276 (No) 

new microspot micromanipulator for carbon dioxide laser 
surgery in otolaryngology, early clinical results [Shap- 
shay] 1012 (Se) 

photoelectric measurement of laryngeal paralyses corre- 
lated with videostroboscopy [Calcaterra] 371 (Ap) 

Erythema 

pathologic effects of photodynamic therapy on larynx, ex- 
perimental study [Abramson] 33 (Ja) 

Erythroderma Ichthyosiforme, Bullous see Skin Dis- 
eases, Bullous 

Erythroleukemia 

depressed natural killer cell activity in cervical lymph 
nodes containing focal metastatic squamous cell carei- 
noma [Kessler] 313 (Mr) 

Esophageal Perforation 

physiologic exclusion of injured esophagus [Hantke] 457 


p 
Esophagostomy 
il At exclusion of injured esophagus [Hantke] 457 
p 
paeran d h l imal 
iverticulopexy and cricopharyngeal myotomy, optima 
treatment of high-risk patient with pharyngoesoph- 
eal diverticulum [Hanson] 237 (Mr) 
Tan ea experience with myomucosal tracheoesophageal 
shunt [Strome] 1303 (No) 
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nifedipine in treatment of distal esophageal food impac- 
tion (letter) [Bell] 682 (Je) d 
pectoralis major myocutaneous = reconstruction for 
Cpe ngopharynx and cervical esophagus [Schuller] 1364 


primary and secondary voice restoration using tracheoe- 
sophageal puncture [Levine] 1083 (Oc) 

repair of salivary fistula after reconstruction of pharyn- 
goesophagus [Murakami] 770 (Jy) 

E of major events of pharyngeal swallowing [McCo- 
nnel] 1413 (De) 

total pharyngolaryngectomy and cervical esophagectomy 
with jejunal autotransplant reconstruction, complica- 
tions and results [Maniglia] 833 (Au) 

Ethamoxytriphetol see Alcohol, Ethyl 

Ethanol see Alcohol, Ethyl 

Ethics, Medical 

Chiron speaks, rationing vs costs, but what about moral- 
ity? [Sisson] 720 (Jy) 

ethical use of yellow pages listings by p sicians [Denen- 
berg] 1392; (editorial footnote) [Bai ey) 1394 (De) 

plastic surgery wars (letters) [Brody] 579, 580, (replies) 
[Bailey] 579, 580 (My) 

Ethmoid Bone 

nonsalivary sinonasal adenocarcinoma [Alessi] 996 (Se) 

surgical treatment of blindness secondary to intraorbital 
hemorrhage [Sacks] 801 (Jy) 

Ethmoid Sinus 

adult T-cell leukemia /lymphoma originating in parana- 
sal sinus [Inaki] 1471 (De) 

nonsalivary sinonasal adenocarcinoma [Alessi] 996 (Se 

Paecilomyces variotii, unusual cause of isolated sphenoid 
sinusitis [Thompson] 567 (My) 

prevalence of incidental abnormalities on computed to- 
mographic scans of paranasal sinuses [Havas] 856 (Au) 

prevention and management of blindness during intrana- 
sal endoscopic ethmoid surgery [[Johnson] 17 (Ja) 

subperiosteal orbital hematoma, unusual complieation of 
sinusitis [Choi] 1464 (De) 

Etiocholanolone 

treatment of severe recurrent aphthous stomatitis with 
colchicine [Ruah] 671 (Je) 

Eustachian Tube 

changes ot porosi of round window membrane in 
otitis media [Ikeda] 895 (Au) 

early detection of hearing loss in children with cleft pal- 
ates by brain-stem auditory response [Hélias] 154 (Fe) 

extension of nasopharyngeal carcinoma and otitis media 
with effusion [Sato] 866 (Au) 

objective method for evaluation of patulous eustachian 
tube by using middle ear analyzer [Finkelstein] 1134 


regulation of negative middle ear pressure without tubal 
opening [Hergils] 1442 (De) 

suppression of immune-mediated otitis media by T- sup- 
pressor cells Np ADM 878 (Au) 

surgical anatomy of anterior epitympanic space [Hoshino] 
1143 (Oc) 

Exophthalmos 

orbital wall and volume relationships [Parsons] 743 (Jy) 

Exotoxins 

changes of permeability of round window membrane in 
otitis media [Ikeda] 895 (Au) 

Extremities 

phaeomycotic cyst (chromoblastomycosis) of neck [Gru- 

] 1031 (Se) 


Eye Injuries 

orbital wall and volume relationships [Parsons] 743 (Jy) 

Eyelid Diseases 

levator muscle in cosmetic blepharoplasty [Hunsaker] 
1231 (No) 

management of facial spasm with Clostridium botulinum 
toxin, type A (Oculinum) [Biglan] 1407 (De) 

Eyelids 

advances in blepharoplasty [McGuirt] 1227 (No) 

b cx ere. method to minimize complications 
[Blair] 121 (Fe) 

o vaii avoiding plastic eyelids [McCollough] 645 

e 


surgical treatment of blindness secondary to intraorbital 
hemorrhage [Sacks] 801 (Jy) 
es 


Ey 
surgical treatment of blindness secondary to intraorbital 
hemorrhage [Sacks] 801 (Jy) 


F 


Face 

aging face course [Dedo] 727 (Jy) 

computer imaging for instruction in facial plastic surgery 
in residency program [Papel] 1454 (De) 

etymology and facial plastic surgery rabee] 1378 (De) 

pericranial free grafts in face [Powell] 1237 (No) 

Facial Bones 

miniplate osteosynthesis [Kellman] 373 (Ap) 

repair of nasal septal perforation utilizing midface de- 
gloving technique [Romo] 739 (Jy) 

Facial Expression 

management of facial spasm with Clostridium botulinum 
toxin, type A (Oculinum) [Biglan] 1407 (De) 

Facial Injuries 

Mr ^y care of submental gunshot wounds [Calhoun] 513 

y 


Facial Nerve 

atypical mycobacteria-induced cervical adenitis, treat- 
ment by needle aspiration [Alessi] 664 (Je) 

current status of cross-face nerve grafting [Cummings] 


y 
facial sac one DAY; standardization of electrode 
position [Smith] 322 (Mr) : 
first ^M cleft anomalies, unifying concept [Johnson] 

e 


Sithiect Index 1505 
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E 


NITE 


histopathology of facial nerve after longitudinal temporal 
bone fracture [Meyerhoff] 713 (Jy) 

long-term experience with nerve muscle pedicle reinner- 
vation of paralyzed face [Adams] 1364 (De) 

marginal mandibular nerve in rhytidectomy and liposuc- 
tion surgery [Liebman] 179 (Fe) : 

necrotizing otitis externa due to Aspergillus in immuno- 
competent patient [Cunningham] 554 (My) 

pleomorphic adenoma of middle ear and mastoid with 
posterior fossa extension [Peters] 676 (Je) 

"rl dimensions of facial recess in adults and children 
[Bielamowicz] 534 (My) 

Facial Nerve Diseases 

correction of drooping lip in patients with long- standing 
facial nerve dealais EENORON] 119 re) 

management of facial nerve neuromas [Levine] 833 (Au) 

management of facial spasm with Clostridium botulinum 
toxin, type A (Oculinum) [Biglan] 1407 (De) 

2-stage temporalis flap reconstruction for facial paralysis 
[Jarchow] 121 (Fe) 

Facial Neuralgia 

surgery of buccal fat pad in masseter transfer [Conley] 287 


r 

Facial Paralysis 

correction of drooping lip in patients with long- standing 
facial nerve paralysis [Jarchow 119 (Fe) 

facial paralysis and occult parotid cancer, characteristic 
syndrome [Broderick] 195 (Fe) 

histopathology of Bell's palsy d 833 (Au) 

long-term experience with nerve muscle pedicle reinner- 
vation of paralyzed face [Adams] 1364 (De) 

necrotizing otitis externa due to Aspergillus in immuno- 
competent patient [Cunningham] 554 (My) 

2-stage temporalis flap reconstruction for facial paralysis 
[Jarchow] 121 (Fe) 

FACIAL PLASTIC NEWS 


128 (Fe), 252 (Mr), 378 (Ap), 508 (My), 616 (Je), 726 (Jy), 954 


(Se), 1102 (Oc), 1236 (No), 1378 (De) 

Factor VIII 

management of hemophilia in otolaryngologic surgery, 
contemporary protocol [Scott] 1445 (De) 

Factor IX 

management of hemophilia in otolaryngologie surgery, 
contemporary protocol [Scott] 1445 (De) 

False Negative Reactions 

pitfalls of technetium Tc 99m/thallium 201 parathyroid 
scanning [Voorman] 993 (Se) 

False Positive Reactions 

pitfalls of technetium Tc 99m/thallium 201 parathyroid 
scanning [Voorman] 993 (Se) 

Fascia 

poststernotomy infections presenting as deep neck ab- 
scess [Simpson] 909 (Au) 

2-stage temporalis flap reconstruction for facial paralysis 
[Jarchow] 121 (Fe) 

Fascia Lata see Fascia 

Fellowships and Scholarships 

Chiron speaks, what was genesis of fellowship for ad- 
and training in head and neck oncology? [Sisson] 502 

y 


polycystic LE eesnete) disease of parotid glands [Bat- 
sakis] 1146 (Oc) 

Ferritin 

permeability of human round-window membrane to cat- 
ionic ferritin [Goycoolea] 1247 (No) 

Fever Blister Virus see Herpesvirus Hominis 

Fibrin 

compatibility of autologous fibrin adhesive with implant 
materials [Feldman] 182 (Fe) 

Fibrinogen 

efficacy of ae and steroid therapies on sud- 
den deafness Ia ] 649 (Je) 

tissue adhesive [Larrabee] 253 (Mr) 

Fibrinolysis 


tissue adhesive [Larrabee] 253 (Mr) 

Fibroblasts 
rowth factors and wound repair [Meyers] 848 e) 
stology of synthetic ossicular prostheses [Makek] 1127 

c 

malignant fibrous histiocytoma of head and neck, report 
of 12 cases [Barnes] 1149 (Oc) 

myofibroblasts in head and neck surgery, experimental 
and clinical study [Larrabee] 982 yv 

use of injectable human fibroblasts [Adams] 1228 (No) 

Fibroma 

congenital multiple fibromatosis (infantile myofibroma- 
tosis) 207 (Fe) 

Le Fort I osteotomy approach for nasopharyngeal and 
nasal fossa tumors [Belmont] 751 (Jy) 

peripheral odontogenic fibroma (POF), resident’s page 
[Kimberley] 338 (Mr) 

Fibrosarcoma 

postirradiation sarcoma in retinoblastoma, induction or 
predisposition? [Schwarz] 640 (Je) 

Poenis scorers ah 

some thoughts about papering-up a group practice 
[Rhodes] 954 (Se) F 

Firearms 

zeli care of submental gunshot wounds [Calhoun] 513 

y 

Fistula 

cricopharyngeal myotomy with laryngectomy (letter) [Ra- 
man] 465 (Ap) 

hypopharyngeal stenosis and fistulas, use of radial fore- 
arm flap [Delaere] 1326 (No) 

persistent oral antral fistulas [Del Junco] 1315 (No) 

Fixatives 

microsurgery comes of age [Larson] 373 (Ap) 

Flow Cytometry 

changes in ny Mid cell kinetics during growth 
course of xeno: d squamous cell carcinoma [Wen- 
nerberg] 781 (Jy) 


Hürthle cell tumors of thyroid, flow cytometric DNA 
analysis [El-Naggar] 520 (My) 

Fluoresceins 

chronic pay ina fistula [Kemink] 371 (Ap) 

Doppler laser vs fluorescein dye, assessment of flap viabil- 
ity [Perkins] 1364 (De) 

Fluorocarbons 

effects of oxypherol-ET on random skin flap survival in 
swine model [Yessenow] 973 (Se) 

Fluorouracil 

effect of cisplatin and fluorouracil on xenografted human 
squamous cell carcinoma of head and neck [Wenner- 
berg] 162 (Fe) 

effects of cisplatin plus fluorouracil vs cisplatin plus cyt- 
arabine on head and neck squamous multicellular tumor 
spheroids [Kohno] 157 (Fe) 

Follow-Up Studies 

emergence and persistence of 8-lactamase-producing bac- 
teria in oropharynx following penicillin treatment 
[Brook] 667 (Je) 

evaluation of head and neck cancer patients, national sur- 
vey [Swann] 775 (Jy) 

further experience with myomucosal tracheoesophageal 
shunt [Strome] 1303 (No) 

irradiated homo ogous cartilage grafts, long-term results 
[Welling] 291 (Mr) 

laryngeal reconstruction by composite nasoseptal graft 
after extended partial laryngectomy, 12-year follow-up 
[Zohar] 868 (Au) 

persistent oral antral fistulas [Del Junco] 1315 (No) 

Food Hypersensitivity 

ar response to food ingestion challenge [Pelikan] 525 

y) 

Forehead 

foreheads and brows revisited [Quatela] 1236 (No) 

precise midline forehead flap as musculocutaneous flap 
[Thomas] 79 (Ja) 

Foreign Bodies 

si wd of synthetic ossicular prostheses [Makek] 1127 


intense foreign body reaction with abnormal polarizable 
material in soft tissue, resident's page [Tom] 804 (Jy) 

otogenic reflex cough, implanted hair in bony external au- 
ditory canal (letter) [Paulose] 1334 (No) 

Formaldehyde 

can AIDS and Creutzfeldt-Jakob disease be transmitted 
via otologic homografts? [Glasscock] 1252 (No) 

Fosfomycin 

transtympanic iontophoresis of dexamethasone and fos- 
fomycin [Sato] 531 (My) 

Fracture Fixation 

rigid internal fixation for fractures involving tooth- bear- 
ing maxillary segments [Stanley] 1295 (No) 

Fractures 

fractures of medial infraorbital rim [Anderson] 1461 (De) 

miniplate osteosynthesis Em] 373 (Ap) 

rigid internal fixation for fractures involving tooth- bear- 
ing maxillary segments [Stanley] 1295 (No) 

Free Radicals 

improved survival of acute skin flaps with amino acids as 
ree radical scavengers [Paniello] 1400 (De) 

Fungi 

ape Pp analysis of wound infection following major 
head and neck eurgary [Rubin] 969 (Se) 

dense fibrous tissue with infiltrating fungal hyphae con- 
sistent with mucormycosis, resident's page [Torlumi] 
1192 (Oc) 

phaeomycotice cyst (chromoblastomycosis) of neck [Gru- 
ber] 1031 (Se) 


G 


Gaucher's Disease 

Gaucher's disease involving maxillary sinuses [Schwartz] 
203 (Fe) 

Genetics, Medical 

factors associated with active, refractory epistaxis [Jack- 
son] 862 (Au) 

postirradiation sarcoma in retinoblastoma, induction or 
predisposition? ars) 640 (Je) 

racial and familia] factors in otitis media, point preva- 
lence study on Easter Island [Goycoolea] 147 (Fe) 

Gentamicins 

randomized clinical trial of topical gentamicin after tym- 

anostomy tube replacement [Baker] 755 (Jy) 

role of aerobic gram-negative rods in wound infection fol- 
lowing head and neck surgery [Goodwin] 612 (Je) 

Gentamycin see Gentamicins 

Gerbillinae 

cochlear blood flow, effect of 6 hours of noise exposure 
[Prazma] 657 (Je) 

Gerbils see Gerbillinae 

Gingival Diseases 

multifocal extraosseous eosinophilic granuloma of head 
and neck [Green] 561 (My) 

Glottis 

accurate method of teflon injection using functional pho- 
AT id [Alessi] 1321; (editorial footnote) [Bailey] 
1323 (No) 


anterior cricoid split, clinical experience with extended 
indications [Drake] 1404 (De) 

anterior cricoid split, 1977-1987, evolution of technique 
[Cotton] 1300 (No) 

cancer of tongue base treated by supraglottic laryngec- 
tomy [Donald] 609 (Je) 

carcinoma in situ and microinvasive squamous carcinoma 
of laryngeal glottis [Crissman] 299 (Mr) 

conservation surgery for T2 and T3 carcinomas of supra- 
glottic larynx [Ro bins] 421 (Ap) 

laryngeal reconstruction by composite nasoseptal graft 
after extended partial laryngectomy, 12-year follow-up 
[Zohar] 868 (Au) 
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variables in vocal cord injection, guide for occasional op- 
erator [Sullivan] 1084 (Oc) 

Glues see Adhesives 

Glycerolphosphate Dehydrogenase 

muscle fiber types in cat middle ear muscles, II. tensor 
tympani [Lyon] 404 (Ap) 

Graft Occlusion, Vascular 

leeches, objective monitoring of altered perfusion in con- 
gested flaps [Hayden] 1395 (De) 

Gram-Negative Bacteria 

role of aerobic gram-negative rods in wound infection fol- 
lowing head and neck surgery [Goodwin] 612 (Je) 

Granulation Tissue 

myofibroblasts in head and neck surgery, experimental 
and clinical study [Larrabee] 982 (Se) 

noninvasive imaging of normal temporal bone, compari- 
son of sagittal surface coil magnetic imaging and high- 
resolution computed tomography [Bie] 60 (Ja) 

Granuloma 

benign capillary hemangioma, resident’s page [Krueger] 
1480 (De) 


cholesterol granulomas of ren apex (letter) [Benecke] 
(reply) [Sataloff] 1334 (No) 

giant cholesterol cysts of petrous apex [Sataloff] 451 (Ap) 

Granuloma, Lethal Midline 

midline granuloma due to illicit cocaine use [Becker] 90 

a 

Granulomas, Eosinophilic see Eosinophilic Granuloma 

Group Practice 

some thoughts about papering-up a group practice 
[Rhodes] 954 (Se) 

Growth Factors see Growth Substances 

Growth Substances 
owth factors and wound repair [Meyers] 848 (Au) 

insulinlike growth factor I immunoreactivity in nasal 
polyps [Petruson] 1272 (No) 

Guinea Pigs 

transtympanic iontophoresis of dexamethasone and fos- 
fomycin [Sato] 531 (My) 


Haemophilus 

microbiology of tonsils and adenoids in pediatric popula- 
tion [DeDio] 763 (Jy) 

Haemophilus influenzae 

efficacy of new macrolide (azithromycin), for acute otitis 
media in chinchilla model [Chan] 1266 (No) 

emergence and persistence of tage pt brc - bac- 
teria in oropharynx following penicillin treatment 
rok} 667 (Je) 

induction of antigen-specific IgA-forming cells in middle 

g id x cere mrs 158 Jy) ilos 
p occus epidermidis and Stap occus aureusin 
otitis media with effusion [Kurono] 1262 (No) 

Hair ; 

severe hypertrichosis of external ear canal during minox- 
idil therapy [Toriumi] 918 (Au) 

wound tension in rhytidectomy, preliminary report [Bur- 
gess] 1280 (No) 

Hair Cells 

pilomatrixoma, resident's page [McBrien] 1042 (Se) 

Hand-Schueller-Christian Syndrome 

multifocal extraosseous eosinophilic granuloma of head 
and neck [Green] 561 (My) 

Head 

bacteriologic analysis of wound infection following major 
head and neck surgery [Rubin] 969 (Se) 

multifocal extraosseous eosinophilic granuloma of head 
and neck [Green] 561 (My) 

myofibroblasts in head and neck sungery, experimental 
and clinical study [Larrabee] 982 (Se) 

needle aspiration of nonperitonsillar head and neck ab- 
scesses, 6-year experience [Herzon] 1312 (No) 

new needle and technique for magnetic resonan ided 
toriration cytology of head and neck [Woodson] 1085 


c 

Paecilomyces variotii, unusual cause of isolated sphenoid 
sinusitis [Thompson] 567 (My) 

pitfalls of technetium Tc 99m/thallium 201 parathyroid 
scanning [Voorman] 993 (Se) 

Head and Neck Neoplasms 

adult T-cell leukemia /lymphoma originating in parana- 
sal sinus [Inaki] 1471 (De) 

angiolymphoid hyperplasia with eosinophilia, case report 
and review of Peredure (Calhoun 1474 (De) 

burn scar carcinoma of head and neck [Mosborg] 1038 (Se) 

changes in histology and cell kinetics during growth 
course of xen ted squamous cell carcinoma [Wen- 
nerberg] 781 (Jy) 

changes in smell acuity induced by radiation exposure of 
olfactory mucosa [Ophir] 853 (Au) 

Chiron speaks, advanced formal training--current per- 
spectives [Sisson] 1094 (Oc) 

Chiron s Chiron answers questions from correspon- 
dents | Sisson] 844 (Au) 

chondroid syringoma, resident’s page [Wolf] 574 (My) 

clinical investigation, crisis [Ossoff] 620 (Je) 

computed tomography in evaluating metastatic neck dis- 
ease (letter) [Stevens] (reply) [Feinmesser] 1041 (Se 

counselor's report of regional activities [MeGuirt] 721 (Jy) 

cutting edge er] 621 (Je) 

dabblers in head and neck oncology (letter) [Crutcher 
(reply) [Loré] 581; (editorial footnote) [Bailey] 582 (My 

dabblers in head and neck oncology (letter) [McCoid] (re- 
phen) [Loré, Bailey] 679, 680 (Je 

dabbling in head and neck oncology, solution (letter) 
[Yar n] 1188 (Qc) : 

depre natural killer cell activity in cervical lymph 
nodes containing focal metastatic squamous cell carci- 
noma [Kessler] 313 (Mr) 


Subiect Index 


-€9 


effect of cisplatin and fluorouracil on xenografted human 
squamous eel] -areinoma of head and neck [Wenner- 
berg] 162 (Fe) 1 1 S 

effects of cisp:at:- plus fuorowracil vs cisplatin plus cyt- 
arabineon :eac and neck squamous multicellular tumor 


spheroids 51 (Fe) 
pie = m$ neck cancer patients, national sur- 
vey [Swann] 775 (Jy) j 
granulocytic sareamas of headkand neck [ Alessi] 1467 (De) 
interferon gamma induced orcolysis, effect on head and 
neck squamous-carcinoma cultures [Richtsmeier] 432 


toral flap [Wais] 729 (Jy) 

Le Fort I osteotemy Okay for nasopharyngeal and 
nasal fossa tumors [Belmort] 751 (Jy) 

malignant fibrous histiocytonza of head and neck, report 
of 12 cases Barnes] 1149 (Gc) d 

mental depression is associated with malnutrition in pa- 
tients with hea and neck cancer [Westin] 1449; (edito- 
rial footnote) [Dailey] 1453 : De) 

ATES cell earc«noma, resident's page [Kemberling] 920 

u 
metastatic neck c:sease (letter) [Friedman] (reply) [Fein- 


m 808 ( 

methods of treating advanced head and neck cancer 
[Baker 620 (Je 

par iomasaf head and aeck [Hodge] 872 (Au) 

photodynamic therapy for treatment of head and neck 
cancer, prélimin Boor te bigest] 611 (Je) 

practical criteria “or ane ch sere at in practice of 

c 


ornar Mater) [Pa»ell] 1189 (Oc) 
prevalenee of papillemavirus in inverted nasal 
S kon reor [Weber] 23 (Ja) 
iosensitivitye! head and reck cancer cells in vitro, 96- 
well plate clonazenic cell assay for squamous cell carci- 
noma [Grenman] 427 (Ap) 
rhombotrapezius-myoeutaneeus and osteomyocutaneous 
flaps [Krespi] :34 (Jy) . ] E : 
role of aerobic gc m-negativerods in wound infection fol- 
lowingthead amd neck surgery [Goodwin] 612 (Je) 
gro surgery ‘or nasopharyngeal carcinoma [Tu] 328 


squamous cell cascinoma of bead and neck in patients 40 

years of age aad younger [Sullivan] 949 Se) 

surgery of clivussand anterier cervical spine [Krespi] 73 

a 

thyroglobulin assays in postoperative management of 
differentiated thyroid caner [Harley] 333 (Mr) 

wound prophylaxis with metronidazole m head and neck 
surgical oncoizzy [Maniglia] 1083 (Oc) 

HEAD AND NECK SOCIETY NEWS 

132(Fe),246( Mr. 384 (Ap), 5€2 (My). 620 (Je), 720 (Jy), 844 
(Au), 1094 (Oc: 

Head Injuries , 

massive posterier epistaxis, manifestation of internal ca- 
rotid injury at-skull base [Ghorayeb] 1033 (Se) 

prevalence of incidental abrormalities on computed to- 
m ic scans of paranasal sinuses [Havas] 856 (Au) 

Health Education 

committee reports [Adkins] -32 (Fe) 

Health Imsuranee for Aged end Disabled, Title 18 

hospital mortality for otolamyngologic disorders in New 

ork State [beopold] 416 (Ap) 

surgonomi care finencingspolicy for hospitalized 
otolaryngelogy patients [Muñoz 1317 (No) 

Health Services Accessibility 

dabblers in neac-and neck oncology (letter) [McCoid] (re- 
plies) [Loré, Bailey] 679, 680 (Je) 

surgonomics, care financing policy for hospitalized 
otolaryngology patients [Muñoz] 1317 (No) 

Hearin 

comprehensive Sattery to assess auditory system in in- 


fants [Kvetow 713 (Jy) 


resultssith percutaneous bone-anchored hearing 
aid ton] S&1(Se) 

vibrotactile aid and cochlear implant for postlinguisti- 
cally deaf patients [Meyernoff] 1365 (De) 

Hearing Disorders 

delayed hearing recovery ater acoustic tumor surgery 
[Levine] 949 (Se) | 

hearingecover- following saboccipital excision of acous- 
tic neuroma Melian] 85 (Ju) 

HearingiLoss, &llateral see Hearing Loss, Partial 

HearingiLoss, Central see Bearing Loss, Sensorineural 

HearingiLoes, Conductive se Hearing Loss, Partial 

HearingsLoss, &oise-Induced 

piper's warning (letter) [Hartenstein] 682 (Je) 

Hearing:Loss, Partial 

early detection sf hearing less in children with cleft pal- 
ates by brain-stem auditory response [Hélias] 154 (Fe) 

pattern and stability of pntagatagitie hearing loss in 
children /Pensak] 951 (Se 

stabilization of hearing loss in Paget's disease with calci- 
tonin and etiaronate [Lardo] 891 (Au) 

Hearing Loss, Sensorineural 

changes erp of rounc window membrane in 
otitis-media [Ikeda] 895 (Au) 

hearing loss amd voice restoration after laryngectomy 
[Levine] 1083 Oc 

Rinne test for 
S99 (Ap | E 

severe sensorimeural hearing loss caused by lightning, 
temporal bome case sande [bones] 1184 (Oc) 

Hearing Tests 


h Its with ) gales m bone-anchored hearing 
aid f vean 351(Se) 
objective me for evaluation of patulous eustachian 


(oo by usin- middle ear analyzer [Finkelstein] 1134 


uctive ceafness, critical reappraisal, 


- 


irre for conductive deafness, critical -eappraisal, 

p 

screening for auditory dysfunction in infants by evoked 
oto-acoustic emissions [Bonfils] 887 (Au) 

severe sensorineural hearing loss caused T ightning, 
temporal bone case report [Youngs] 1184 (Dc) 

Heart 


sinusitis in cardiac transplant patients [Fisker] 613 (Je) 

Helium 

perio 
with helium-oxygen inhalation 

Hemangioendothelioma 

angiolymphoid hyperplasia with eosinophiliz, case report 
and review of literature [Calhoun] 1474 (Fe) 

bed ur h i id [Krueger] 
nign capillary hemangioma, resident's paze ege 
1480 (De) 


rative management of at pie. SEL YEAST 
sguthorpe e 


histopathologic review of salivary gland tumors in child- 
hood [Lack] 898 (Au) 


Hemangiopericytoma 

hemangiopericytoma of nasal cavity, ressdent's page 
[Jones] 460 (Ap) 

irradiated h l il afts, | ul 

irradia omologous cartilage grafts, long-term results 
[Welling] 291 (Mr) 

rhombotrapezius myocutaneous and osteomyocutaneous 
flaps [Krespi] 734 (Jy) 

subperiosteal orbital hematoma, unusual complication of 
sinusitis [Choi] 1464 (De) 

ique to treat auricular hematoma while continuing 

to wrestle [Appling] 1228 (No) 

Hematoporphyrin Photoradiation see Photochemother- 


apy 
Hematoporphyrins 
histolc ical and molecular analysis of cottontail rabbit 


papillomavirus-induced papillomas treated with he- 


matoporphyrin derivative photodynamic therapy 
[Shikowitz] 175 (Fe 

pathologic effects of photodynamic therapy cn larynx, ex- 
perimental study sapacn| 33 (Ja) 


Hematoxylin see Benzopyrans 

Hemoglobin SC Disease see Anemia, Sickie Cell 

Hemoglobinopathies 

exacerbation of sickle cell disease by obstructive sleep ap- 
nea [Sidman] 916 (Au) 

Hemophilia 

management of hemophilia in otolaryngologic surgery, 
contemporary protocol [Scott] 1445 (De) 

Hemorrhage 

management of hemophilia in otol gologic surgery, 
contemporary protocol [Scott] 1445 (De) 

surgical treatment of blindness secondary t» intraorbital 
hemorrhage ord 801 (Jy) 

temporal bone histopathologic findings in crowning vic- 
tims [Robbins] 1020 (Se) 

use of magnetic resonance and computed temography in 
management of patient with intrasinus hemorrhage 
[Som] 200 (Fe) 

Hemostasis 

Kr cr wd epistaxis, role of vitamin E? [Churukian] 748 

y 


septoplasty, study in hemostasis [Farmer] ^11 (Jy) 

Hemostatics 

management of hemophilia in otolaryngoiogic surgery, 
contemporary protocol [Scott] 1445 (De) 

Hepatitis B Virus 

management of hemophilia in otolaryngosogic surgery, 
contemporary protocol [Scott] 1445 (De) 

Hereditary Diseases 

bone-anchored orbital epistheses [Kellman 371 (Ap) 

congenital atresias of ears ern o` 

congenital cholesteatomas 1n chi 
relation [Pensak] 835 (Au) 

congenital multiple fibromatosis (infantile myofibroma- 
tosis) 207 (Fe) 

correlation between Dresdiunon comp: ted tomogra- 

hy and surgical findings in congenital aural atresia 

Mehra] 137 (Fe) 

histopathologic review of salivary gland tumors in child- 
hood [Lack] 898 (Au) 

new concept in microtia repair [Ruder] 1015 (Se) 

ain, gie cm of head and neck [Hodge] 372 (Au) 

racial and familial factors in otitis media point preva- 
lence study on Easter Island [Goycoolea 147 (Fe) 

surgically confirmed clinical otosclerosis among Chinese 
[Huang] 538 (My) 

Hernia, Hiatal 

incidence of Zenker’s diverticulum with hiatal hernia 
[Sullivan] 835 (Au) 

Herpes Gestations see Skin Diseases, Bulous 

Herpes Labialis Virus see Herpesvirus Hominis 

Herpes Simplex Virus see Herpesvirus Hominis 

Herpesvirus Hominis 

resistance of mouse nasopharynx to induction of neopla- 
sia by herpes simplex virus [Heggie] 788 (Jy) 

Heterograft see Transplantation, Heterolegous 

Hiatal Hernia see Hernia, Hiatal 

Hirudinea see Leeches 

Histamine 

inflammatory mediators in chronic otitis media with 
effusion [Skoner] 1131 (Oc) 

Histamine H1 Receptor Blockaders 

nasal pharmacodynamics of brompheniramine in peren- 
nial rhinitis [Georgitis] 63 (Ja) 

Histidine 

improved survival of acute skin flaps with amino acids as 
ree radical scavengers [Paniello] 1400 (De) 

Histiocytoma 

malignant fibrous histiocytoma of head amd neck, report 
of 12 cases [Barnes] 1149 (Oc) 

Histiocytosis X 

multifocal extraosseous eosinophilic granaloma of head 
and neck [Green] 561 (My) 
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muscle fiber types in cat middle ear muscles, II. tensor — 


tympani [Lyon] 404 (Ap) 
Histology 


burn scar carcinoma of head and neck [Mosborg] 1038 (Se) Y 


changes in histol 
course of xen 
nerberg] 781 ( p 
histology of synthetic ossicular prostheses [Makek] 1127 
c 


al bone from his- 


and cel! kineties during gro 


3-dimensional reconstruction of tem 
tologic sections [Harada] 1139 (Oc 

History of Medicine 

Chiron [Sisson] 132 (Fe) 

HIV 


can AIDS and Creutzfeldt-Jakob disease be transmitted 
via otologic homografts? [Giasscock] 1252 (No) 

cystic parotid lesions in patients at ri 
munodeficiency syndrome aes ed 1290 (No) ! 

saa. pe of miliary tuberculosis by examination of mid- 
dle ear discharge [Vomero] 1029 (Se) 

Horseradish Peroxidases see Peroxidases 

Hospitalization Insurance see Insurance, Hospitalization 

Hospitals 

hospital mortality for otolaryngologic disorders in New 

ork State [Leopold] 416 (Ap) 

Hospitals, Teachin 

editorial comment fossoff] 720 (Jy) 

adult T-cell leukemia /lymph 

adult T-cell leukemia /lymphoma originating in parana- 
sal sinus [Inaki] 1471 (De) 

HTLV-III 

parotid swelling during human immunodeficiency virus 
infection [Colebunders] 330 (Mr) 

Human T-Cell Leukemia-Lymphoma see HTLV Infections 

Hyaluronic Acid 

hyaluronan improves healing of experimental tympanic 
membrane perforations, comparison of preparations 
with different rheologic properties [Laurent] 1435 (De) 

Hyaluronidase 

pharmacologic enhancement of rapid tissue expansions 
[Appling] 1087 (Oc) 

Hybridization 

persistence and expression of human papillomavirus dur- 
ing interferon therapy [Steinberg] 27 (Ja) : 

Hydrolases 

hydrolase activity in middle ear effusions, effect of antibi- 
otic therapy [Diven] 52 (Ja) 

Hydrops see Edema 

Hydrostatic Pressure see Pressure 

Hydroxyproline 

improved survival of acute skin flaps with amino acids as 

ree radical scavengers [Paniello] 1400 (De) 
Hyoid Bone 


peng of styloid process of temporal bone [Lengelé] 1003 _ 


Hyperbaric Oxygenation 

effect of he oxygen therapy on oral cavity carci- 
noma [Fisher] 711 (J j 

osteomyelitis of mandible [Calhoun] 1157 (Oc) 

rhinocerebral mucormycosis with cerebral extension suc- 
cessfully treated with adjunctive hyperbarie oxygen 
therapy [Couch] 791 (Jy) 

synergistic effects of pentoxifylline and hyperbaric oxy- 
gen on skin flaps [Nemiroff] 977 (Se) 

Hyperparathyroidism 


ted squamous cell carcinoma [Wen- | 


for acquired im- | 


autotransplantation of parathyroid tissue into sternoclei- - j 


don ted muscle Lanao] 557 (My) : paa 
primary hyperparathyroidism, cha rinciples in 
evaluation and marek enl approach eel 121 (Fe) 
Hypersalivation see Sialorrhea 


Hypersensitivity 


aller, eavindocad leukotriene eee, by Md mee p. 
and periphera eukocytes r y 
enge TANHA 525- 


nasal response to food ingestion ch 
My) 


olfactory sensitivity, nasal resistance, and autonomic 
function in patients with multiple chemical sensitivities 
[Doty] 1422 (De) 

Hypertension 

factors associated with active, refractory epistaxis [Jack- 
son] 862 (Au) 

perilymphatic Coach pee [Meyerhoff] 489 (My) . 

severe hypertrichosis of external ear canal during minox- 
idil therapy [Toriumi] 918 (Au) 

Hypertrichosis 


severe hypertrichosis of external ear canal during minox- 


idil therapy [Toriumi] 918 (Au) 

Hypertrophy 

hypertrophic scarring of tracheoesophageal fistula caus- 
ing vocal failure [Modica] 1324 (No) 

wound tension in rhytidectomy, preliminary report [Bur- 
gess] 1280 (No) 

Hyphomycetes 

Paecilomyces variotii, unusual cause of isolated sphenoid 
sinusitis [Thompson] 567 (My) 

Hypocalcemia 

autotransplantation of parathyroid tissue into sternoclei- 
domastoid musrle [Lando] 557 (My) 

comprar? posttiiyroidectomy hypocalcemia [Falk] 168 

e 


Hypoparathyroidism 
temporary postthyroidectomy hypocalcemia [Falk] 168 
e) 


Hypopharyngeal Neoplasms 

repair of nivar fistula after reconstruction of pharyn- 
goesophagus [Murakami] 770 (Jy) 

Hypopharynx 

hypopharyngeal stenosis and fistulas, use of radial fore- 
arm flap [Delaere] 1326 (No) 

Hypothyroidism 


e thyroid in right carotid triangle [Rubenfeld] 913 _ 
u 
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IgA 

_ induction of antigen-specific IgA-forming cells in middle 

. ear mucosa [Watanabe] 758 Oy) 

suppression of immune-mediated otitis media by T- sup- 
pressor cells [Ueyama] 878 (Au) 





gG 
induction of antigen-specific IgA-forming cells in middle 
ear mucosa [Watanabe] 758 o 
suppression of immune-mediated otitis media by T- sup- 
pressor cells Rose 878 (Au) 
toxoplasmosis lymphadenitis, resident's page [Berman] 
1042 (Se) 
IgM 
parotid swelling during human immunodeficiency virus 
infection [Colebunders] 330 (Mr) 
|. suppression of immune-mediated otitis media by T- sup- 
- pressor cells essan 878 (Au) 
cU IAN ymphadenitis, resident's page [Berman] 
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j Pe um 

— osteocutaneous free scapular flap for 1-stage mandibular 

= A reconstruction [Baker] 267 (Mr) 

. Immunoenzyme Technics 

— B-5-microglobulin in otitis media with effusion [DeMaria] 

~~ 1259 (No) 

- papillary carcinoma, follicular variant, resident's page, 

rati] 684 (Je) 
Immunosuppression 

san : cM in immunocompromised host [Stanley] 
j e 

|» Immunosuppressive Agents 

^ pup of miliary tuberculosis by examination of mid- 

= dle ear discharge [Vomero] 1029 (Se) 

/ Implant, Cochlear see Cochlear Implant 

nnt, Middle Ear see Ossicular Replacement Prosthe- 

; s 

Implants, Artifical 

experience with nucleus multichannel implant in 3 young 
children [Lambert] 1367 (De) 

-infant 
anterior cricoid split, 1977-1987, evolution of technique 

~ [Cotton] 1300 (No) 

|». Infant, Newborn 

. congenital multiple fibromatosis (infantile myofibroma- 
tosis) 207 (Fe) 

Infection 

intense foreign body reaction with abnormal polarizable 
material in soft tissue, resident's page [Tom] 804 (Jy) 

intracranial abscesses secondary to paranasal sinuses and 
orbital infections in adults and children [Maniglia] 949 






' 


(Se) 

osteomyelitis of mandible [Calhoun] 1157 (Oc) 

Paecilomyces variotii, unusual cause of isolated sphenoid 
sinusitis [Thompson] 567 (My) 

|. peritonsillar abscess, prospective evaluation of outpatient 
management by needle aspiration [Ophir] 661 (Je) 

poststernotomy infections presenting as deep neck ab- 
scess [Simpson] 909 (Au) 

randomized clinical trial of topical gentamicin after tym- 
panostomy tube replacement [Baker] 755 (Jy) 

subperiosteal orbital hematoma, unusual complication of 

sinusitis [Choi] 1464 (De) 
_ Inflammation 


E. 
4 


— —  B-s-microglobulin in otitis media with effusion [DeMaria] 
{259 (No) 
— — compatibility of autologous fibrin adhesive with implant 
R F| materials [Feldman] 182 (Fe) 
= effects of otic drops on chinchilla tympanic membrane 
-— — A [Masaki] 1007 (Se) 


2 d Lc shad paar rne A 

NY st zation of computer systems for logging opera- 

~ — tive cases [Feldman] 1178 (Oc) 

Injections, Intravenous 

- intense foreign body reaction with abnormal polarizable 

— materialin soft tissue, resident's page [Tom] 804 (Jy) 
| Inpatients see Patients 

MU Plin care financing policy for hospitalized 

— A surgonomics, th care financing policy for hospitalize 
Om — otolaryngology patients [Muñoz] 1317 (No) 

|. Insurance, Hospitalization 

r*  surgonomics, health care financing policy for hospitalized 

ES. otolaryngology patients [Muñoz] 1317 (No) 

» — Insurance, Physician Services 

gc. surgonomics, health care financing policy for hospitalized 

 otolaryngology patients [Muñoz] 1317 (No) 


Intelligence 
= intellectually gifted deaf adolescents, academic and be- 
— — — havioral correlates [Zalzal] 1231 (No) 
| . intensive Care Units 
ET a nasotracheally intubated patient [Linden] 860 
a u 
| interferon Alpha see Interferon Type | 
|» — interferon, Gamma see Interferon Type Il 
Eos interferon, Immune see Interferon Type Il 
|. persistence and e 


_ Interferon Type ! 
ing interferon therapy Steinberg) 27 (Ja) 
randomized surgical adjuvant trial of interferon alfa-nl 
i^ in recurrent papillomatosis [Leventhal] 1163 (Oc) 
|» interferon Type II 
~  . interferon gamma induced oncolysis, effect on head and 
Ts squamous carcinoma cultures [Richtsmeier] 432 
p 
Internship and Residency 
American Academy of Facial Plastic and Reconstructive 
Ley Fellowship Committee Report [Adamson] 252 


ression of human papillomavirus dur- 


E. 
P : 


r 
. computer imaging for instruction in facial plastic surgery 
— — in residency program Fe 1454 (De) 
= A editorial comment [Ossoff] 720 (Jy) 
L-^ ie standardization of computer systems for logging opera- 
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tive cases [Feldman] 1178 (Oc) 

Intraocular Pressure 

orbital wall and volume relationships [Parsons] 743 (Jy) 

space-occupying orbital lesions, can critical increases in 
intraorbital pressure be predicted clinically? [Liston] 
711 (Jy) 

Intubation 

anterior cricoid split, clinical experience with extended 
indications [Drake] 1404 (De) 

Intubation, Endotracheal see Intubation, Intratracheal 

Intubation, Intratracheal 

model of new generation of tracheostomy and endotra- 
cheal tubes [Blitzer] 1085 (Oc) 

sinusitis in nasotracheally intubated patient [Linden] 860 


u 
ix aee nd for prolonged intubation [Osguthorpe] 611 


e 

lodine Radioisotopes 

thyroglobulin assays in postoperative management of 
differentiated thyroid cancer [Harley] 333 (Mr) 

lontophoresis 

transtympanic iontophoresis of dexamethasone and fos- 
fomycin [Sato] 531 (My) 

Ischemia 

autotransplantation of parathyroid tissue into sternoclei- 
domastoid muscle [Lando] 557 (My) 

improved survival of acute skin flaps with amino acids as 

ree radical scavengers [Paniello] 1400 (De) 

measurements of oxygen pressure in vocal fold during la- 

ryngeal nerve stimulation [Tomita] 308 (Mr) 


J 


Jakob-Creutzfeldt Syndrome 
can AIDS and Creutzfeldt-Jakob disease be transmitted 
via otologic homografts? [Glasscock] 1252 (No) 


Jugular Veins 
patency of internal jv lar vein after modified neck 
t 


dissection [McGuirt] 713 (Jy) 
K 
Karyotyping 
chromosomal analysis of recurrent laryngeal papillomas 
[Zaslav] 1170 (Oc) 
Keratin 


conchomeatoplasty for chronic otitis externa [Hunsaker] 


395 (Ap) 

effects of otic s on chinchilla tympanic membrane 
[Masaki] 1007 (Se) 

Ketones 

olfactory sensitivity, nasal resistance, and autonomic 
function in patients with multiple chemical sensitivities 
[Doty] 1422 (De) 

Ketotifen 

chemotherapy of bilateral acoustic neuromas (letter) [Le- 
hrer] 465 (Ap) 

Kidney Failure, Chronic 

autotransplantation of parathyroid tissue into sternoclei- 
domastoid muscle [Lando] 557 (My) 

Kidney Neoplasms 

clear cell carcinoma, resident's page [Madison] 570 (My) 

Killer Cells 

depressed natural killer cell activity in cervical lymph 
nodes containing focal metastatic squamous cell carci- 
noma [Kessler] 313 (Mr) 

Kimura Disease see Angiolymphoid Hyperplasia with 
Eosinophilia 

Kinetics 

changes in histol 
course of xen 
nerberg] 781 (Jy) 


and cell kinetics during growth 
ted squamous cell carcinoma [Wen- 


L 


Labyrinth see also Temporal Bone 

effects of lidocaine infusion in cats after unilateral laby- 
rinthectomy [Parnes] 653 (Je) 

long-term results in labyrinthectomy [Pensak] 1084 (Oc) 

morphologic and physiologic changes in inner ear after 
(Me) ection of endolymphatic sac [Schwaber] 489 

y 

variations in surgical anatomy of endolymphatic sac 

[Friberg] 389 (Ap) 


Labyrinth Supporting Cells see Organ of Corti 

Labyrinthine Fluids 

chronic perilymphatic EIUS aar 371 (Ap) 

perilymphatic hypertension [Meyerhof] 489 (My) 

pigmentation, anesthesia, behavioral factors and salicy- 
ate uptake [Jastreboff] 186 (Fe) 

Lacrimal Apparatus 


fractures of medial infraorbital rim [Anderson] 1461 (De) 

Language Development 

open-set word recognition with 3M/Vienna single-channel 
cochlear implant [Tyler] 1123 (Oc) 

Laryngeal Cartilages 

anterior cricoid split, clinical experience with extended 
indications [Drake] 1404 (De) 

anterior cricoid split, 1977-1987, evolution of technique 
Cotton] 1300 (No) 

de aren, coe after primary voice restoration [Baser] 


Y 
diverticulopexy and cricopharyngeal myotomy, optimal 
treatment of high-risk patient with pharyngoesoph- 
ageal diverticulum [Hanson] 237 (Mr) 
iri vg device in cricopharyngeal surgery [Hulshof] 907 
u 


reconstruction of larynx and trachea [Schuller] 278 (Mr) 

Laryngeal Diseases 

carcinoma in situ and microinvasive squamous carcinoma 
of laryngeal glottis [Crissman] 299 (Mr) 

Laryngeal Neoplasms 

chromosomal analysis of recurrent laryngeal papillomas 
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[Zaslav] 1170 (Oc) 
conservation acd ad for T2 and T3 carcinomas of supra- 


bins] 421 (Ap) 


glottic larynx 
al myotomy with laryngectomy (letter)[Ra- 


cricopha 
man] 465 (Ap) 

e ET AY plasmacytoma, resident's page [Gambino] 

a 
lomus vagal tumors [Blitzer] 1363 (De) 

aryngeal reconstruction by composite nasoseptal graft 
after extended partial laryngectomy, 12-year follow-up 
[Zohar] 868 (Au) 

paragangliomas of head and neck [Hodge] 872 (Au) 

preservation of laryngeal function in patients with carci- 
noma of larynx er] 621 (Je) 

secondary ke tumors, re 
of literature [Ferlito] 635 (Je 

tumor growth and extension in larynx [Blitzer] 1227 (No) 

Laryngeal Nerves 

measurements of oxygen pressure in vocal fold during la- 
ryngeal nerve stimulation [Tomita] 308 (Mr) 

Laryngeal Paralysis see Vocal Cord Paralysis 

Laryngeal Prostheses see Larynx, Artificial 

Laryngectomy 

British experience of surgical voice restoration as primary 
procedure [Milford] 1419; (editorial footnote) [Bailey] 
1421 (De) 

cancer of tongue base treated by supraglottic laryngec- 
tomy [Donald] 609 (Je) 

conservation su or T2 and T3 carcinomas of supra- 
glottic larynx | Ro bins] 421 (Ap) 

cricopharyngeal myotomy with laryngectomy (letter)[Ra- 
man] 465 (Ap) 

further experience with myomucosal tracheoesophageal 
shunt oe 1303 (No) 

hearing loss an voice restoration after laryngectomy 
[Levine] 1083 (Oc) 

laryngeal reconstruction by composite nasoseptal graft 
after extended partial laryngectomy, 12-year follow-up 
[Zohar] 868 (Au) 

Laryngitis 

anterior cricoid split, clinical experience with extended 
indications [Drake] 1404 (De) 

Laryngoscopy 

accurate method of teflon injection using functional pho- 
yo [Alessi] 1321; (editorial footnote) [Bailey] 
1323 (No) 


of 7 cases with review 


clinical treatment of laryngeal papillomas with hemato- 
porphyrin therapy [Abramson] 795 (Jy) 

laryngeal examination (letter) [Raman] 578 (My) 

Larynx 

clinical treatment of laryngeal papillomas with hemato- 
porphyrin erar [Abramson] 795 (Jy) 

histopathologic and virologic study in squamous carci- 
noma arising from established benign papillomata [Os- 
guthorpe] 949 (Se) 

laryngeal examination (letter) [Raman] 578 (My) 

l geal framework surgery in management of spastic 

ysphonia [Koufman] 1085 (Oc) 

laryngeal reconstruction by composite nasoseptal graft 
after extended partial laryngectomy, 12-year follow-up 
[Zohar] 868 (Au) 

laryngoplasty, indications and pitfalls [Gussack] 1365 (De) 

pathologic effects of photodynamic therapy on larynx, ex- 
perimental study [Abramson] 33 (Ja) 

reconstruction of larynx and trachea [Schuller] 278 (Mr) 

anag of major events of pharyngeal swallowing [McCo- 
nnel] 1413 (De) 

use of stents in laryngotracheal reconstruction in children 
[Kenna] 951 (Se) 

Larynx, Artificial 

British experience of surgical voice restoration as primary 
procedure [Milford] 1419; (editorial footnote) [Bailey] 
1421 (De) 

hypertrophic saring of tracheoesophageal fistula caus- 
ing vocal failure | odica] 1324 (No) 

squamous cell papilloma at tracheoesophageal puncture 
stroma [Papay] 564 (My) 

Laser Surgery 

laser lingual tonsillectomy [Liston] 611 (Je) 

new microspot micromanipulator for carbon dioxide laser 
surgery in otolaryngology, early clinical results [Shap- 
shay] 1012 (Se 

pathologic effects of photodynamic therapy on larynx, ex- 
perimental study fAbramson] 33 (Ja) 

squamous cell papilloma at tracheoesophageal puncture 
stroma [Papay] 564 (My) 

trends in laser skin surgery [Keller] 616 (Je) 

Lasers 

Doppler laser vs fluorescein dye, assessment of flap viabil- 

Y [Perkins] 1364 (De) 

l es, objective monitoring of altered perfusion in con- 
gested flaps [Hayden] 1395 (De) 

phototherapy with argon laser on human melanoma cells 
“sensitized” with rhodamine 123, new method for tumor 
growth inhibition [Calcaterra] 373 (Ap) 

Leeches 

leeches, objective monitoring of altered perfusion in con- 
gested flaps [Hayden] 1395 (De) 

Leiomyosarcoma 

leiomyosarcoma, resident's page [Goldberg] 1330 (No) 

Length of Stay 

surgonomics, health care financing policy for hospitalized 
otolaryngology patients [Muñoz] 1317 (No) 

Lethal Midline Granuloma see Granuloma, Lethal Midline 

Leukemia 

effect of cisplatin and fluorouracil on xenografted human 
squamous cell carcinoma of head and neck [Wenner- 


berg] 162 (Fe) 
fungal am in immunocompromised host [Stanley] 
e 
use of magnetic resonance and computed tomography in 
management of patient with intrasinus hemorrhage 
[Som] 200 (Fe) 
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Leukemta, Adult T-Cell see HTLV Infections 
Leukemia, Granulocytic see Leukemia, Myelocytic 
Leukemia, Myelocytic 
granulocytic sarcomas of head enc neck [Alessi] 1467 (De) 
Leukemia, T-Cell see -HTLV infections 
Leukocytes 
all induced leukotriene production by nasal mucosa 
and peripheral blood leukecytes [Ophir] 522 (My) 
Leukocytosis 
ur in nasotracheally imtubated patient [Linden] 860 
u 
Leukotriene 4 see SRS-A 
Lidocaine 
effects of lidocaine infusion in eats after unilateral laby- 
rinthectamy [Parnes] 653 Je) 
Lightning 
severe sensorineural hearimz loss caused by lightning, 
temperalbone case-repor- [Youngs] 1184 (Oc) 
Lipoma 
benign infiltrating intermuscular lipoma, resident's page 
h Miri d v ret adi land hild 
istoparnolegic review of salivary gland tumors in child- 
Dr pec 898 (Au) 
ur yer buccal fat pad in masseter transfer [Conley] 287 
r 
Liposarcoma 
benign imfiltrating intermuscular lipoma, resident's page 
[Costantimo] 1480 (De) 
Liposuction 
conservative a iach to facial liposuction, new method 
[Blair] 119 (Po). 
facial and neck contouring using liposuction and lipoin- 
jection [McGuirt] 1085 (Or) 
optimizing suction lipectom-y cf sebmenta! region [Per- 
kins] 1087 (Oc) 
Lipreading 
open-se*word recognition with ZM.'Vierna single-channel 
cochlear implant [Tyler] 1123 (Oc) 
Lung Lavage Fluid see Bro»choarveolar Lavage Fluid 
Lymph uod 
depressed matural killer cell aetivity in cervical lymph 
nodes-conmtaining focal metastatic squamous cell carci- 
noma | Kessler] 313 (Mr) 
Virchow s node revisited (letter) [Shetty] 578 (My) 
Lymphadenitis 
atypical mycobacteria-indueed cervical adenitis, treat- 
ment by needle aspiration [Alessi] 664 (Je) 
toxoplasmosis lymphadenitis, resident's page [Berman] 
1042 (Se) 
nd onei f sadi land hild 
istopatholegic review of sadivzry gland tumors in child- 
hood aeii 838 (Au) 
Lymphatic Metastasis 
Virchow's mode revisited (letter [Shetty] 578 (My) 
Lymphocytes = = =— me : ; 
B-5-mieroglobulin in otitis media with effusion [DeMaria] 
1259 (No! 
depressed natural killer cell activity in cervical lymph 
nodescontaining focal metastatic squamous cell carci- 
noma | Kessler] 313 (Mr) 
B-Lymphocytes 
suppression of immune-mediated otitis media by T- sup- 
presser calls [Ueyama] 878 (Au) 
T-Lymphocytes, Suppressor see Suppressor Cells 
Lymphokines 
interferon gamma induced encalysis, eTect on head and 
neck squamous carcinoma cultires [Richtsmeier] 432 


malignant lymphoma, diffuse large-cell type, resident's 
page [Tormmi] 1330 (No) 


Macaca Muiatta 

syns recs Se human rourd-window membrane to cat- 
ionic ferritin [Goycoolea]} 1247 (No) 

Macrophages 

insulinlike growth factor I immanoreactivity in nasal 
polyps [Petruson] 1272 (No) ' 

tanon necresis factor in midille ear effusions [Ophir] 1256 

o 

Magnetic Resonance Imagirg see also Nuclear Magnetic 
Resonance 

cutting edge [Baker] 1094 (Cr) 

new needle and technique for magnetic resonance-guided 
“ee head and neck [Woodson] 1085 


noninvasive imaging of normal temporal bone, compari- 
son of sagittal surface coilemegretic imaging and high- 
resolution computed tomegraphy [Bie] 60 (Ja) 

prevalence of incidental abnormalities on computed to- 
mographie scans of paranasa sinuses [Havas] 856 (Au) 

Mala Bone see Cephalometry 

Malocclusion 

advances inigid fixation in maxillefacial surgery [Maren- 
tette] 849 Au) 

rigid internal fixation for fractures involving tooth- bear- 
ing maxillary segments [Stanley] 1295 (No) 

Mandible 

compound pharyngeal myceutaneous flap [Goldsmith] 
1288 (No) 

ems ci s disease involving maxillary sinuses [Schwartz] 

) 


mandibular reconstruction, ‘tc plate or not to plate,’ 
[Denreny 17 (Ja) 

mandibular reeonstruction with A-O plating, critical 
analysis with 4-year follow-up [Stieraberg] 1084 (Oc) 


microsurgery comes of age [Larson] 37 


3(A 
midline mandibular osteotemy and o dibular swing 
[Denreny! 121 (Fe) 
osteocutaneous free scapula- i Sor 1-3tage mandibular 
reconstruction [Baker] 267 (Mr) 


osteomyelitis of mandible [Calhoun] 1157 Oc) 

rigid internal fixation for fractures involvimg tooth- bear- 
ing maxillary segments [Stanley] 1295 (o) 

3-dimensional computed tomography in ma. illofacial sur- 
gical planning [Schellhas] 438 (Ap) 

Mandibular Neoplasms 

juvenile essive fibromatosis of head .nd neck [Os- 
guthorpe| 713 (Jy) 

Mandibular Nerve 

atypical mycobacteria-induced cervical a_enitis, treat- 
ment by needle aspiration [Alessi] 664 (se) 

marginal mandibular nerve in rhytidectorry and liposuc- 
tion surgery [Liebman] 179 (Fe) 

Mandibular Prosthesis 

^ DA s wire for mandibular recon-truction [Lee] 

a 

Mandibulofacial Dysostosis 

congenital atresias of ears [Wiet] 1227 (N@ 

Manometry 

timing of major events of pharyngeal swallowing [Mc- 
Connel] 1413 (De) 

Masseter Muscle see Masticatory Muscle 

Mast Cells. 

iw e qe factor in middle ear effusioss [Ophir] 1256 

0 
Masticatory Muscles 
surgery of buccal fat pad in masseter transf r [Conley] 287 
r 


2-stage temporalis flap reconstruction for f cial paralysis 
[Jarchow] 121 (Fe) 
Mastoid 


actinomycosis otitis media [Shelton] 88 (Jad 

flexible methodology in surgical approach 7» otologic dis- 
ease [Pensak] 1084 (Oc) 

giant cholesterol cysts of petrous apex |Sataloff] 451 (Ap) 

necrotizing otitis externa due to Aspergillzs in immuno- 
competent patient [Cunningham] 554 (Mir) 

pleomorphic adenoma of middle ear and mastoid with 
posterior fossa extension ess 616 (J ) 

treatment of sinus cholesteatoma, long-term results and 
recurrence rate [Lau] 1428 (De) 

Mastoiditis 

fungal mastoiditis in immunocompromised&ost [Stanley] 
198 (Fe) 

Maxilla 

lateral face reconstruction with medial-basd cervicopec- 
toral flap [Wallis] 729 (Jy) 

microsurgery comes of age [Larson] 373 (©) 

rigid internal fixation for fractures involvimz tooth- bear- 
ing maxillary segments [Stanley] 1295 (Z0) 

3-dimensional we Eis tomography in ma-illofacial sur- 
gical planning [Schellhas] 438 (Ap) 

transfacial approach to nasal-paranasal cavities and an- 
terior skull base [deFries] 766 (Jy) 

Maxillary Antrum see Maxillary Sinus 

Maxillary Neoplasms 

juvenile essive fibromatosis of head -nd neck [Os- 
guthorpe] 713 (Jy) 

Maxillary Sinus 

extramedullary plasmacytoma of right m xillary sinus, 
resident's page [Toriumi] 338 (Mr) 

ae vk disease involving maxillary sinuses [Schwartz] 

e 

Le Fort I osteotomy Pecos for nasopkaryngeal and 
nasal fossa tumors [Belmont] 751 (Jy) 

origin of choanal polyp [Berg] 1270 (No) 

Paecilomyces variotii, unusual cause of isoated sphenoid 
sinusitis [Thompson] 567 (My) 

persistent oral antral fistulas (Del Junco] 315 (No) 

recurrent antral polyp through antrostomy letter)[Rupa] 
465 (Ap) 

icum in nasotracheally intubated patiemt [Linden] 860 

u 

use of magnetic resonance and computed fmography in 
management of patient with intrasinu- hemorrhage 
[Som] 200 (Fe) 

Maxillofacial Injuries 

advances in rigid fixation in maxillofacial sc7gery [Maren- 
tette] 849 (Au) 

subcranial management of 395 combinec frontobasal- 
midface fractures [Raveh] 1114 (Oc) 

3-dimensional tam tomography in ma-illofacial sur- 
gical planning [Schellhas] 438 (Ap) 

Mediastinitis 

poststernotomy infections presenting as eep neck ab- 
scess [Simpson] 909 (Au) 

Mediastinum 

primary hyperparathyroidism, v. Wee les in 
evaluation and surgical approach [ eel 2 1 {Bi 

ar ag results utilizing new custom impl-nt [Blair] 239 


(Mr 

Medical Assistance, Title 19 

surgonomics, health care financing policy fer hospitalized 
otolaryngology patients [Muñoz] 1317 (Ne) 

MEDICAL NEWS 

17 (Ja), 119 (Fe), 237 (Mr), 371 (Ap), 487 (Mya, 609 (Je), 711 
(Jy), 833 (Au), 949 (Se), 1083 (Oc), 1227 ( 4o), 1363 (De) 

Medical Oncology 

Chiron speaks, advanced formal training-current per- 
spectives [Sisson] 1094 (Oc) 

Chiron s s, Chiron answers questions fr»m correspon- 
dents [Sisson] 844 (Au) 

dabbling in head and neck oncology, so-ation (letter) 
[Yarington] 1188 (Oc) 

wound prophylaxis with metronidazole in -ead and neck 
surgical oncology [Maniglia] 1083 (Oc) 

Melanoma 3 

burn scar carcinoma of head and neck [Mos »org] 1038 (Se) 

counselor's report of regional activities [MeSuirt] 721 (Jy) 

fixed-tissue micrographic surgery for melanoma of ear 
[Mohs] 625; (editorial footnote) [Bailey] 1 (Je) 

microscopic surgery for melanoma of ear (setter) [Byers] 
(reply) [Mohs] 1478 (De) 
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plora with argon laser on human melanoma cells 

"sensitized" with rhodamine 123, new method for tumor 
growth inhibition [Calcaterra] 373 (Ap) 

secondary laryngeal tumors, report o? 7 cases with review 
of literature [Ferlito] 635 (Je) 

Membrane Proteins 

interferon gamma induced oncolysis, effect on head and 
Tt squamous carcinoma cultures [Richtsmeier] 432 

p 

Menadione see Vitamin K 

Meniere's Disease 

effects of lidocaine infusion in cats after unilateral laby- 
rinthectomy [Parnes] 653 (Je) 

variations in surgical anatomy of endolymphatic sac 
[Friberg] 389 (Ap) 

Meningitis 

icc KR in immunocompromised host [Stanley] 
1 e 

pattern and stability of ponoria hearing loss in 
children [Pensak] 951 (Se) 

Mental Disorders 

mental depression is associated with malnutrition in pa- 
tients with head 
rial footnote) [Bailey] 1453 (De) 

sun EM care of submental gunshot wounds [Calhoun] 513 

y 
Mesenchymoma 


benign infiltrating intermuscular lipoma, resident's page 


[Costantino] 1480 (De) 
Methionine 
improved survival of acute skin flaps with amino acids as 
ree radical scavengers [Paniello] 1400 (De) 
Methylphenidate 


intense foreign body reaction with abnormal polarizable E 


material in soft tissue, resident's page [Tom] 804 (Jy) 

Metronidazole 

wound prophylaxis with metronidazole in head and neck 
surgical oncology [Maniglia] 1083 (Oc) 

Mice, Nude 

changes in histol 
course of A ted squamous cell careinoma [Wen- 
nerberg] 781 (Jy) 

Micromanipulation 

new microspot micromanipulator for carbon dioxide laser 
surgery in otolaryngology, early clinical results [Shap- 
shay] 1012 (Se) 

Microscopy 

Merkel's cell carcinoma, resident's page [Kemberling] 920 


(Au) 
olfactory neuroblastoma, resident's page [Moss] 460 (Ap) 
Microscopy, Electron 
secondary ary tumors, report of 7 cases with review 
of literature [Ferlito] 635 (Je) 
small-cell carcinoma of parotid gland with neuroendo- 
crine features [Scher] 319 (Mr) 

Microscopy, Electron, Scanning 

myofibroblasts in head and neck surgery, experimental 
and clinical study pen 982 (Se) 

ultrastructure of contralaterally projecting vestibular ef- 
ferent neurons in cat [Parker] 545 (My) 

Microspheres 

cochlear blood flow, effect of 6 hours of noise exposure 
[Prazma] 657 (Je) 

Microsurgery 

microsurgery comes of age [Larson] 239 (Mr), 373 (Ap) 

Microtomy 

fixed-tissue micrographic surgery for melanoma of ear 

[Mohs] 625; editorial footnote [Bailey] 631 (Je) 
preservation of eye in paranasal sinus cancer surgery 

[Perry] 632 (Je) 

Middle Ear Implant see Ossicular Replacement Prosthe- 
sis 

Middle Ear Ventilation 

inflammatory mediators in chronic otitis media with 
effusion [Skoner] 1131 (Oc) 

povidone-iodine and posttympanostome otorrhea [Levine] 
239 (Mr) 
prospective randomized study of 4 commonly used tympa- 
nostomy tubes [McGuirt] 612 (Je) 
randomized clinical trial of topical gentamicin after tym- 
panostomy tube replacement [Baker] 755 (Jy) 

Minoxidil 

severe hypertrichosis of external ear canal during minox- 
idil therapy [Toriumi] 918 (Au) 

Mites 

allergen-induced leukotriene production by nasal mucosa 
and peripheral blood leukocytes [Ophir] 522 (My) 

Mitochondria 

improved survival of acute skin flaps with amino acids as 

ree radical scavengers [Paniello] 1400 (De) 

Mitosis 

insulinlike growth factor I immunoreactivity in nasal 
polyps [Petruson] 1272 (No) 

Mitotic Spindle Apparatus 

congenital multiple fibromatosis (infantile myofibroma- 
tosis) 207 (Fe) 


Mortality 

hospital mortality for otolaryngologic disorders in New 
ork State [Leopold] 416 (Ap) 

ph hee exclusion of injured esophagus [Hantke] 457 
p 

Mouth 


persistent oral antral fistulas [Del Junco] 1315 (No) 

Mouth Breathing 

effects of cleft lip and palate on nasal airway in children 
[Warren] 987 (Se) 

Mouth Mucosa 


further experience with myomucosal tracheoesophageal 


shunt [Strome] 1303 (No) 

Mouth Neoplasms 

effect of hyperbaric oxygen therapy on oral cavity carci- 
noma [Fisher] 711 (Jy) 


masseter muscle crossover flap in reconstruction of oral 
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and neck cancer [Westin] 1449; (edito- _ 


and cell kinetics during growth - 
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defects [Denneny] 19 (Ja) 

oral cancer, causative agent and diagnostic 'tool' in same 
package (letter) [Davis] 683 (Je) 

osteocutaneous free scapular flap for 1-stage mandibular 
reconstruction [Baker] 267 (Mr) 

Mucormycosis 

rhinocerebral mucormycosis with cerebral extension suc- 
cessfully treated with adjunctive hyperbaric oxygen 
therapy [Couch] 791 (Jy) 

Mucous Membrane 

simulated septal deviations [Chaban] 413 (Ap) 

surgical anatomy of anterior epitympanic space [Hoshino] 


1143 (Oc) 

Mucus 

induction of antigen-specific IgA-forming cells in middle 
ear mucosa [Watanabe] 158 (Jy) 


Muscle, Smooth 

leiomyosarcoma, resident's page [Goldberg] 1330 (No) 

myofibroblasts in head and neck surgery, experimental 
and clinical study [Larrabee] 982 (Se) 

nifedipine in treatment of distal esophageal food impac- 
tion (letter) [Bell] 682 (Je) 

Muscles 

autotransplantation of parathyroid tissue into sternoclei- 
domastoid muscle [Lando] 557 (My) 

napfi device in cricopharyngeal surgery [Hulshof] 907 

u 


rhombotrapezius myocutaneous and osteomyocutaneous 
flaps [Krespi] 734 (Jy) 

Muscular Diseases 

congenital multiple fibromatosis (infantile myofibroma- 
tosis) 207 (Fe) 
usic 

piper’s warning (letter) [Hartenstein] 682 (Je) 

Mycobacterium 

atypical mycobacteria-induced cervical adenitis, treat- 
ment by needle aspiration [Alessi] 664 (Je) 

Mycormycosis 

dense fibrous tissue with infiltrating fungal hyphae con- 
sistent with mucormycosis, resident's page [Toriumi] 
1192 (Oc) 

Myringoplasty 

hyaluronan improves healing of experimental tympanic 
membrane perforations, comparison of preparations 
with different rheologic properties [Laurent] 1435 (De) 


Nasal Cavity 

factors associated with active, refractory epistaxis [Jack- 
son] 862 (Au) 

hemangiopericytoma of nasal cavity, resident's page 
[Jones] 460 (Ap) 

nonsalivary sinonasal adenocarcinoma tala 996 (Se) 

origin of choanal polyp [Ber Ae (No 

simulated septal aviations l haban] 413 (Ap) 

transfacial speros to nasal-paranasal cavities and an- 
terior skull base [deFries] 766 (Jy) 

Nasal Mucosa 

allergen-induced leukotriene production by nasal mucosa 
and peripheral blood leukocytes [Ophir] 522 (My) 

Nasal Polyps 

insulinlike growth factor I immunoreactivity in nasal 
polyps [Petruson] 1272 (No) 

malignant transformation of nasal polyp, case report 
[Hasegawa] 336 (Mr) 

origin of choanal polyp [Berg] 1270 (No) 

Nasal Septum 

obstructive nasal septum, effect of simulated deviations on 
nasal airflow resistance Cole] 410 (Ap 

repair of nasal septal perforation utilizing midface de- 
gloving technique [Romo] 739 (y) 

septoplasty, study in hemostasis [Farmer] 711 (Jy) 

Nasal Sinuses see Paranasal Sinuses 

Nasopharyngeal Neoplasms 

changes in smell acuity induced by radiation exposure of 
olfactory mucosa [Ophir] 853 (Au) 

extension of nasopharyngeal carcinoma and otitis media 
with effusion [Sato] 866 (Au) 

Le Fort I osteotomy approach for nasopharyngeal and 
nasal fossa tumors [Belmont] 751 (Jy) 

LeForte I osteotomy approach for nasopharyngeal and 
nasal fossa tumors [Jarchow] 19 (Ja) 


. resistance of mouse nasopharynx to induction of neopla- 


sia by herpes simplex virus [Heggie] 788 (Jy) 
salvage surgery for nasopharyngeal carcinoma [Tu] 328 
r 


(Mr) 

surgical management of recurrent nasopharyngeal cancer 
[Schuller] 1229 (No) 

Nasopharynx 

anterior cranial base reconstruction [Blitzer] 487 (My) 

yngeal reconstruction by composite nasoseptal graft 

after extended partial laryngectomy, 12-year follow-up 
[Zohar] 868 (Au) 

massive posterior epistaxis, manifestation of internal ca- 
rotid injury at skull base [Ghorayeb] 1033 (Se) 

origin of choanal polyp [Berg] 1270 (No) 

randomized surgical adjuvant trial of interferon alfa-nl1 
in recurrent papillomatosis [Leventhal] 1163 (Oc) 

resistance of mouse nasopharynx to induction of neopla- 
sia by herpes simplex virus [H ie] 788 (Jy) 

revision surgery and therapy of velopharyngeal incompe- 
tence [Jarchow] 17 (Ja) 

sinusitis in nasotracheally intubated patient [Linden] 860 


(Au 
Staphylococcus epidermidis and Staphylococcus aureus in 
otitis media with effusion [Kurono] 1262 (No) 
surgery of clivus and anterior cervical spine [Krespi] 73 
a 


Neck 

pee rolone analysis of wound infection following major 
head and neck surgery [Rubin] 969 (Se) 

ectopic thyroid in right carotid triangle [Rubenfeld] 913 


(Au) 

intense foreign body reaction with abnormal polarizable 
material in soft tissue, resident's page [Tom] 804 (Jy) 

multifocal extraosseous eosinophilic granuloma of head 
and neck Larben eae (My) 

myofibroblasts in head and neck surgery, experimental 
and clinical study [Larrabee] 982 (Se) 

needle aspiration of nonperitonsillar head and neck ab- 
scesses, 6-year experience [Herzon] 1312 (No) 

new needle and technique for magnetic resonance-guided 
on cytology of head and neck [Woodson] 1085 

c 


Paecilomyces variotii, unusual cause of isolated sphenoid 
sinusitis [Thompson] 567 (My) 
patency of internal jugular vein after modified neck 
dissection [MeGuirt] 113 (Jy) 
E oou and deep abscesses in children [Kenna] 833 
u 
phaeomycotic cyst (chromoblastomycosis) of neck [Gru- 
ber] 1031 (Se) 
pitfalls of technetium Tc 99m/thallium 201 parathyroid 
scanning [Voorman] 993 (Se) 
poststernotomy infections presenting as deep neck ab- 
scess [Simpson] 909 (Au) 
primary hyperparathyroidism, changing principles in 
evaluation and surgical approach [ eel 121 (Fe) 
Neck Neoplasms see Head and Neck Neoplasms 
Neisseria 
microbiology of tonsils and adenoids in pediatric popula- 
tion [DeDio] 763 (Jy) 
Neoplasm Metastasis 
adult T-cell leukemia /lymphoma originating in parana- 
sal sinus [Inaki] 1471 (De) 
clear cell carcinoma, resident’s page [Madison] 570 (My) 
computed tomography in evaluating metastatic neck dis- 
ease (letter) [Stevens] (reply) [Feinmesser] 1041 (Se) 
contemporary surgical management of cervical metastas- 
es, anatomic approach [Kron] 612 (Je) 
cystic parotid lesions in patients at risk for acquired im- 
munodeficiency syndrome pe 1290 (No) 
depressed natural killer cell activity in cervical lymph 
nodes containing focal metastatic squamous cell carci- 
noma [Kessler] 313 (Mr) 
facial paralysis and occult parotid cancer, characteristic 
syndrome [Broderick] 195 (Fe) 
fixed-tissue micrographic n for melanoma of ear 
[Mohs] 625; editorial footnote [Bailey] 631 (Je) 
hemangiopericytoma of nasal cavity, resident's page 
[Jones] 460 (Ap) 
histopathologic review of salivary gland tumors in child- 
hood [Lack] 898 (Au) 
Hürthle cell tumors of thyroid, flow cytometric DNA 
analysis [El-Naggar] 520 (My) 
laryngeal reconstruction by composite nasoseptal graft 
after extended partial laryngectomy, 12-year follow-up 
[Zohar] 868 (Au) 
leiomyosarcoma, resident's page [Goldberg] 1330 (No) 
low-grade encapsulated follicular carcinoma, resident's 
page, [Pratt] 684 (Je) 
malignant fibrous histiocytoma of head and neck, report 
of 12 cases [Barnes] 1149 (Oc) 
malignant lymphoma, diffuse large-cell type, resident's 
page [Toriumi] 1330 (No) 
malignant transformation of nasal polyp, case report 
[Hasegawa] 336 (Mr) 
mea cell carcinoma, resident’s page [Kemberling] 920 
u 
metastatic neck disease (letter) [Friedman] (reply) [Fein- 
messer] 808 (Jy) 
microscopic surgery for melanoma of ear (letter) [Byers] 
(reply) [Mohs] 1478 (De) 
nonsalivary sinonasal adenocarcinoma [Alessi] 996 (Se) 
olfactory neuroblastoma, resident's page Moss] 460 (Ap) 
paragangliomas of head and neck [Hodge] 872 (Au) 
parotid swelling during human immunodeficiency virus 
infection [Colebunders] 330 (Mr) 
practical eriteria for head and neck surgery in practice of 
otolaryngology (letter) [Parell] 1189 (Oc) 
preservation of eye in paranasal sinus cancer surgery 
[Perry] 632 (Je) 
prevalence of human papillomavirus in inverted nasal 
papillomas [Weber] 23 (Ja) 
radiosensitivity of head and neck cancer cells in vitro, 96- 
well plate clonogenic cell assay for squamous cell carci- 
noma [Grenman] 427 (Ap) 
rhinectomy for malignant disease, 20-year experience 
Stanley] 1307 (No) 
arity surgery for nasopharyngeal! carcinoma [Tu] 328 
r 


secondary laryngeal tumors, report of 7 cases with review 
of literature [Ferlito] 635 (Je) 

skull metastases from follicular thyroid carcinoma 
[Kearns] 454 (Ap) 

sor ey of clivus and anterior cervical spine [Krespi] 73 

a 

synovial sarcoma (biphasic), resident’s page [Tavallali] 
804 thyroglobulin assays in postoperative management 
of differentiated thyroid cancer (Harley) 333 (Mr) 

g of JL mr wire for mandibular reconstruction [Lee] 

a 

Virchow's node revisited (letter) [Shetty] 578 (My) 

Neoplasm Staging 

conservation sur yi for T2 and T3 carcinomas of supra- 
glottic larynx FRo bins] 421 (Ap) 

Neoplasms see also Medical Oncology 

mental depression is associated with malnutrition in pa- 
tients with head and neck cancer [Westin] 1449; (edito- 
rial footnote) [Bailey] 1453 (De) 

thyroglobulin assays in postoperative management of 
differentiated thyroid cancer [Harley] 333 (Mr) 

Neovascularization 

utilizing angiogenic agents to enhance and expedite neo- 
vascularization process in skin flaps [Perkins] 1228 (No) 
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Nerve Compression Syndromes 

vertigo caused by basilar artery compression of eighth 
nerve [Jackler] 612 (Je) 

Nerve Tissue 

nerve transfer vs teflon injection for vocal cord paralysis 
[Woodson] 1363 (De) 

Nervous System Neoplasms 

incidence of acoustic neuromas (letter) [Nestor] 680 (Je) 

Neural Analyzers 

objective method for evaluation of patulous eustachian 
tabe by using middle ear analyzer [Finkelstein] 1134 

c 


Neuroblastoma 

olfactory neuroblastoma, resident's page [Moss] 460 (Ap) 

Neuroendocrinology 

small-cell carcinoma of parotid gland with neuroendo- 
crine features [Scher] 319 (Mr) 

Neurofibromatosis 

bir scr dd of bilateral acoustic neuromas (letter)[Leh- 
rer] 465 (Ap) 

Neurology 

facial ep tear VE standardization of electrode 
position [Smith] 322 (Mr) 

Neuroma 

management of facial nerve neuromas [Levine] 833 (Au) 

Neuroma, Acoustic 

chemotherapy of bilateral acoustic neuromas (letter)[Leh- 
rer] 465 (A 

gamma knife, alternative treatment for acoustic neurino- 
mas [Pillsbury] 1363 (De) 

hearing recovery following suboccipital excision of acous- 
tic neuroma [Telian] 85 (Ja) 

incidence of acoustic neuromas (letter) [Nestor] 680 (Je) 

Neurons, Efferent 

ultrastructure of contralaterally projecting vestibular ef- 
ferent neurons in cat [Parker] 545 (My) 

Neutrophils 

inflammatory mediators in chronic otitis media with 
effusion [Skoner] 1131 (Oc) 

New York 

hospital mortality for Mosa ngologie disorders in New 

ork State [Leopold] 416 (Ap) 

NEWS AND COMMENT 

96 (Ja), 342 (Mr), 464 (Ap), 583 (My), 683 (Je), 809 (Jy), 1046 
(Se), 1195 (Oc), 1335 (No), 1479 (De) 

Nicotinamide 

muscle fiber types in cat middle ear muscles, II. tensor 
tympani [Lyon] 404 (Ap) 

Nifedipine 

nifedipine in treatment of distal esophageal food impac- 
tion (letter) [Bell] 682 (Je) 

Noise 

cochlear blood flow, effect of 6 hours of noise exposure 
[Prazma] 657 (Je) 

Nose 

anterior cranial base reconstruction pert 487 (My) 

PON, pharyngeal myocutaneous flap [Goldsmith] 
1 0) 


evaluation of single-dose cefazolin prophylaxis for toxic 
shock syndrome [Jacobson] 326 (Mr) 

fractures of medial infraorbital rim [Anderson] 1461 (De) 

malignant fibrous histiocytoma of head and neck, report 
of 12 cases [Barnes] 1149 (Oc) 

nasolabial flap, axial or random? [Hynes] 1389 (De) 

precise midline forehead flap as musculocutaneous flap 
Thomas] 79 (Ja) 

reduction cheiloplasty, adjunctive edure in black rhi- 
me pea | patient [Stucker] 779 (Jy) 

revision rhinoplasty, analysis and treatment [Kamer] 257 

r) 

toxic shock syndrome (letter) [Kennedy] 1477, (reply) [Ja- 
cobson] 1478 (De) 

Nose Neoplasms 

chondroid syringoma, resident’s page [Wolf] 574 (My) 

hemangiopericytoma of nasal cavity, resident's page 
[Jones] 460 (Ap) 

Le Fort I osteotomy approach for nasopharyngeal and 
nasal fossa tumors [Belmont] 751 (Jy) 

prevalence of human papillomavirus in inverted nasal 
papillomas [Weber] 23 (Ja) 

rhinectomy for malignant disease, 20-year experience 
[Stanley] 1307 (No) 

Nosebleed see Epistaxis 

Nuclear Magnetic Resonance see also Magnetic Reso- 
nance Imaging 

facial paralysis and occult parotid cancer, characteristic 
syndrome [Broderick] 195 (Fe) 

giant cholesterol cysts of peo apex [Sataloff] 451 (bp) 

granulocytic sarcomas of head and neck [Alessi] 1467 (De 

use of magnetic resonance and computed tomography in 
management of patient with intrasinus hemorrhage 
[Som] 200 (Fe) 

Nutrition 

ph Nous exclusion of injured esophagus [Hantke] 457 


p 

Nutrition Disorders 

mental depression is associated with malnutrition in pa- 
tients with head and neck cancer [ Westin] 1449; (edito- 
rial footnote) [Bailey] 1453 (De) 

Nystagmus 

effects of lidocaine infusion in cats after unilateral laby- 
rinthectomy [Parnes] 653 (Je) 

vestibular habituation training, specificity of adequate 
execise [Norré] 883 (Au) 


o 


Obesity 

uv sep sae ra? 1x in sleep apnea syndrome, pre- 
dictors of results [Gislason] 45 a) 

Sese o Tumors. ol (POF) á 

peripheral odontogenic fibroma , resident's page 
[Kimberley] 338 (Mr) 
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Office Surgery see Ambulatory Surcery 

Olfacto ucosa 

changes in smel acuity induced by radiation exposure of 
olfactozy mucosa [Ophir] 853 (Aw) 

Olfactory-Pathways see Central Nervous System 

Oncology. Medital see Medical Oncology 

Optic Nerve 

temporal approach to impacted lateral orbital wall frac- 

Lu. [Stanley] 550 (My) 

it 

bone-anchored crbital epistheses [Kellman] 371 (Ap) 

evaluation of-or^i:al floor in zygoma fractures [Prender- 
gast] 428 (^p. 

Orbital Diseases 

intracranial zbssesses secondary to paranasal sinuses and 
ans ae in adults and-children [Maniglia] 949 
( 

Orbital Fractures-see Skull Fractures 

Orbital 

subperiosteabormital hematoma, unasual complication of 
sinusitis [Cho:| 1464 (De) 

Organ of Corti 

otetoxicity of va-ocidin drops applied to chinchilla middle 
ear [Brewn! 5* (Ja) 

severe sensorineural hearing loss caused by lightning, 
temporal bene ANANE TIOGA 1184 (Oc) 

Oropharyn x 

peritonsiliarlike-isteral oropharyngeal abscess after ton- 
sillectomy Stankiewicz] 1181 (6c) 

timing of ts of pharyngeal swallowing [MeCo- 
nnel] 1413 (De: 

rosthesis 


tP 
grid of synthetic ossicular prostheses [Makek] 1127 


Osteitis Deformans 

stabilization of hearing loss in Page?s disease with calci- 
tonin amd etidvonate [Lando] 891 (Au) 

Osteoma 

lingual osteoma, resident's page [Cannon] 92 (Ja) 

Osteomyeiitis 

osteomyelitis of -laviele [Alessi] 1000 (Se) 

osteomyelitis of mandible [Calhoun] 1157 (Oc) 

Osteoradienecresis see Radiation Injuries 

Osteotomv 

&dvanees in - P ME in maxillefacial surgery [Maren- 
tette] 8&9 ( 

Le Fort | osteotomy approach fer nasopharyngeal and 
nasal fossa tumors Belmont] 751 (Jy) 

LeForte | osteotomy pros fer nasopharyngeal and 
nasal fossa tumors [Jarchow] 19 (Ja) 

midline mandibslar osteotomy and mandibular swing 

nneny | 121 (Fe) 

miniplate osteos«nthesis [Kellman] 373 (Ap) 

use of facia! osteotomies for aesthetic and reconstructive 
contouring /Pewell] 378 (Ap) 

Otitis Externa 

pov. imvasiveexternal otitis frem-Aspergillus [Bickley] 
1 


Se) 
E Wd for chronic otitis externa [Hunsaker] 
p 
necrotizing otitis externa due to Aspergillus in immuno- 
competent patent [Cunningham] 554 (My) 
severe h tric»osis of external ear canal during min- 
cxidil therapy "Toriumi] 918 (Au) 
Otitis Mecia 
actinomyessisot-tis media [Shelten] 88 (Ja) 


changes of ity of round window membrane in 
otitis media [oeda] 895 (Au) 

canrtemporarymznagement of neurotologic complications 
of chronic otit:ss- media [Farmer] 611 (Je) 

efficacy of new macrolide (azithromycin), for acute otitis 

media im chinchilla model [Chan] 1266 (No) 


hespital r otolaryngotogie disorders in New 
ork State [L d] 416 (Ap) 
racial an iba! faetors in otitis media, point preva- 
lence study on Easter Island [Geycoolea] 147 (Fe) 
Otitis Media with Effusion 
T in otitis media with effusion [DeMaria] 


comparative evamation of amoxicillin and cefaclor in 
treatment of acute otitis media with effusion [Zalzal] 
1367 (Dm 

comparative stucy of amoxicillin-eiavalanate and amoxi- 
cillin, treatment of otitis media with effusion [Chan] 142 


(Fe) 
extension-of aryngeal carcinoma and otitis media 
with effusi ] 866 (Au) 
hydrolaseactivity in middle ear effusions, effect of antibi- 
otic therapy [Liven] 52 (Ja) 
induction ef anti specific IgA-forming cells in middle 
ear mucosa abe] 758 (Jy) 
indamm mediators in chronic otitis media with 
effusion ] 1131 (Oc) 
hylocec ] idis and Stup^yloceccus aureus in 
otitis medi h effusion [Kurenc] 1262 (No) 
suppression of immune-mediated otitis media by T- sup- 
pressor sells (Ceyama] 878 (Au) 
transtympanic ientophoresis of dexamethasone and fos- 
fomycin Sato] 531 (My) 
oan, c in middle ear effusions [Ophir] 1256 
o 


clinical investizazion, crisis rem 520 (Je) 
counselor'srepor- of regional activities [McGuirt] 721 (Jy) 
dabblers im head and neek oncology (letter) [McCoid] (re- 
pes [Laré, Bailey] 679, 680 (Je: 

ical use-of listingsby physicians [Denen- 

berg! 1332; ted-zorial footnote) [Bailey] 1394 (De) 
flexible metħodolbgy in surgical approach to otologic dis- 
ES DE COMMUNIS 
ital mortality for otolaryngologic disorders in New 

ork State | Lespold] 416 (Ap) 

management of semophilia in otolaryngelogic surgery, 
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contemporary protocol [Scott] 1445 (De) 

new microspot micromanipulator for carbon dioxide laser 
surgery in otolaryngology, early clinical results [Shap- 
e E ag A ae 

standardization of computer systems for logging opera- 
tive cases [Feldman] 1178 (Oc) 

surgonomics, health care financing policy for-hospitalized 
otolaryngology patients [Muñoz] 1317 (No: 

3-dimensional reconstruction of temporal bcne from his- 
tologic seetions [Harada] 1139 (Oc) 

Otosclerosis 

surgically confirmed clinical otosclerosis anong Chinese 
[Huang] 538 (My) 

Otospongiosis see Otosclerosis 

Outpatient Surgery see Ambulatory Surgery 

Outpatients see Patients 

Ovalbumin 

induction of antigen-specific IgA-forming cells in middle 
ear mucosa gatansso] 758 (Jy) 

suppression of immune-mediated otitis media by T- sup- 
pressor cells [Ueyama] 878 (Au) 

Oxygen 

measurements of oxygen pressure in vocal foid during la- 
ryngeal nerve stimulation [Tomita] 308 (Mr) 

perioperative management of large airway obstruction 
with helium-oxygen inhalation [Osguthorpe] 119 (Fe) 

Oxygenation, Hyperbaric see Hyperbaric Orygentation 


P 


Paecilomyces see Hyphomycetes 

Paget's Disease of Bone see Osteitis Deformans 

Pain 

exacerbation of sickle cell disease by obstructive sleep ap- 
nea [Sidman] 916 (Au) 

surgical treatment of blindness secondary to intraorbital 
hemorrhage [Sacks] 801 (Jy) 

Palate, Soft 

squamous cell carcinoma of soft palate, uvul&, and ante- 
rior faucial pillar [Johnson] 19 (Ja) 

Palatopharyngeal Incompetence see Velopharyngeal In- 
sufficiency 

Papilloma 

chromosomal analysis of recurrent laryngeal papillomas 
[Zaslav] 1170 (Oc) 

histological and molecular analysis of cottontail rabbit 
papillomavirus-induced papillomas treatedawith hema- 
toporphyrin derivative photodynamic therapy [Shikow- 
itz] 175 (Fe) 

histopathologic and virologic study in squamous carci- 
noma arising from established benign papi!!omata [Os- 
guthorpe] 949 (Se) 

malignant transformation of nasal polyp, case report 
[Hasegawa] 336 (Mr) 

persistence and expression of human papillorzavirus dur- 
ing interferon therapy [Steinberg] 27 (Ja) 

prevalence of human papillomavirus in inverted nasal 
papillomas [Weber] 23 (Ja) 

randomized surgical adjuvant trial of interferon alfa-n1 
in recurrent papillomatosis [Leventhal] 1153 (Oc) 

squamous cell papilloma at tracheoesophageal puncture 
stroma [Papay] 564 (My) 

Papillomaviruses 

chromosomal analysis of recurrent laryngeal papillomas 
[Zaslav] 1170 (Oc) 

clinical treatment of laryngeal papillomas weth hemato- 
porphyrin therapy [Abramson] 795 (Jy) 

histological and molecular analysis of cottomtail rabbit 
papillomavirus-induced papillomas treatediwith hema- 
toporphyrin derivative photodynamic therapy [Shikow- 
itz] 175 (Fe) 

persistence and expression of human papillomavirus dur- 
ing interferon therapy [Steinberg] 27 (Ja) 

prevalence of human papillomavirus in inverted nasal 
papillomas [Weber] 23 (Ja) 

randomized surgical adjuvant trial of interferon alfa-nl 
in recurrent papillomatosis [Leventhal] 1168 (Oc) 

Papovaviridae 

condyloma acuminatum, resident's page [Eisee] 570 (My) 

Paraffin 

Hürthle cell tumors of thyroid, flow cytometric DNA 
analysis [El-Naggar] 520 (My) 

Paraganglioma 

paragangliomas of head and neck [Hodge] 872 (Au) 

Paraganglioma, Nonchromaffin 

combined one-stage resection of intracranial gtomus jugu- 
lare tumor [Meyerhoff] 612 (Je) 

Paranasal Sinus Diseases 

prevalence of incidental abnormalities on computed to- 
mographic scans of paranasal sinuses [Havas] 856 (Au) 

Paranasal Sinus Neoplasms 

nonsalivary sinonasal adenocarcinoma [Alessi] 996 (Se) 

preservation of eye in paranasal sinus caneer surgery 
[Pory 632 (Je) 

role of chemotherapy in management of patients with 
cancer of paranasal sinuses [Baker] 720 um 

Paranasal Sinuses 

adult T-cell leakemia/lymphoma originating in paranasal 
sinus [Inaki] 1471 (De) 

Gaucher's disease involving maxillary sinuses[Schwartz] 
203 (Fe) 

indications for and avoidance of complications in endo- 
scopic sinus surgery (t sopold] 1229 (No) 

insulinlike growth factor I immunoreactivity in nasal 
polyps [Petruson] 1272 (No) 

intracranial abscesses secondary to paranasal sinuses and 
cue infections in adults and children [Maniglia] 949 

e 

secure endoscopic sinus surgery as adjunct te functional 
nasal surgery [Adams] 1087 (Oc) 

subperiosteal orbital hematoma, unusual complication of 
sinusitis [Choi] 1464 (De) 

transfacial approach to nasal-paranasal cavit:es and an- 


3 


terior skull base [deFries] 766 (Jy) 

Parathyroid Glands 

autotransplantation of parathyroid tissue into sternoclei- 
domastoid muscle [Lando] 557 (My) 

pitfalls of technetium Tc 99m/thallium 201 parathyroid 
scanning [Voorman] 993 (Se) 

temporary postthyroidectomy hypocalcemia [Falk] 168 


e 

Parotid Gland 

cystic parotid lesions in patients at risk for acquired im- 
munodeficiency syndrome [Finfer] 1290 (No) 

polycystic (dysgenetic) disease of parotid glands [Bat- 
sakis] 1146 (Oc) 

Parotid Neoplasms 

facial paralysis and occult parotid cancer, characteristic 
syndrome [Broderick] 195 (Fe) 

histopathologic review of salivary gland tumors in child- 
hood [Lack] 898 (Au) 

malignant fibrous histiocytoma of head and neck, report 
of 12 cases [Barnes] 1149 (Oc) 

parotid swelling during human immunodeficiency virus 
infection [Colebunders] 330 (Mr) 

small-cell carcinoma of parotid gland with neuroendo- 
crine features [Scher] 319 (Mr) 

ee i wire for mandibular reconstruction [Lee] 

a 

Parotitis 

parotid swelling during human immunodeficiency virus 
infection [Colebunders] 330 (Mr) 

Patients 

peritonsillar abscess, prospective evaluation of outpatient 
management by needle aspiration [Ophir] 661 (Je) 

randomized trial of outpatient management of peritonsil- 
lar abscess [Stringer] 296 (Mr) 

Pectoralis Muscles 

compound pharyngeal myocutaneous flap [Goldsmith] 
1288 (No) 

repair of aivan fistula after reconstruction of pharyn- 
goesophagus [Murakami] 770 (Jy) 

Pemphigoid, Benign Mucous Membprane see Skin Dis- 
eases, Bullous 

Pemphigoid, Bullous see Skin Diseases, Bullous 

Pemphigus 

pemphigoid, resident’s page [Rosenfeld] 920 (Au) 

Penicillin G 

randomized trial of outpatient management of peritonsil- 
lar abscess [Stringer] 296 (Mr 

Penicillinase 

toxic shock syndrome (letter) [Kennedy] 1477, (reply) [Ja- 
cobson] 1478 (De) 

Penicillins 

actinomycosis otitis media [Shelton] 88 (Ja) . 

emergence and persistence of 8-lactamase-producing bac- 
teria in oropharynx following penicillin treatment 
[Brook] 667 (Je) 

Pentoxifylline see Theobromine 

Peptides , 

growth factors and wound repair [Meyers] 848 (Au) 

Perfluorocarbons see Fluorocarbons 

Perilymph see Labyrinthine Fluids 

Permeability 

changes of permeability of round window membrane in 
otitis media pen 895 (Au) 

permeability of human round-window membrane to cat- 
ionic ferritin [Goycoolea] 1247 (No) 

Peroxidases 

ultrastructure of contralaterally projecting vestibular ef- 
ferent neurons in cat [Parker] 545 (My) 

Petrous Bone 

cholesterol granulomas of Pty. apex (letter) [Benecke] 
(reply) [Sataloff] 1334 (No) 

giant cholesterol cysts of petrous apex [Sataloff] 451 (Ap) 

Petrous Pyramid see Petrous Bone 

Pharmacology 

nasal pharmacodynamics of brompheniramine in peren- 
nial rhinitis [Georgitis] 63 (Ja) 

pharmacologic enhancement of flap survival [Larrabee] 
1102 (Oc) 

Pharyngeal Diseases 

cricopharyngeal myotomy with laryngectomy (letter) [Ra- 
man] 465 (AD) 

Pharyngeal Muscles see Muscles 

Pharynx 

compound pharyngeal myocutaneous flap [Goldsmith] 
1288 (No) 


delayed dysphonia after primary voice restoration [Baser] 
809 (Jy) 


diverticulopexy and cricopharyngeal myotomy, optimal 
treatment of high-risk patient with pharyngoesoph- 
ageal diverticulum [Hanson] 237 (Mr) 

gastric patch graft for pharyngeal reconstruction [Stiern- 
berg] 835 (Au) 

pleomorphic adenoma of right parapharyngeal space, 
resident's page [Manheimer] 210 (Fe) 

repair of Ak fistula after reconstruction of pharyn- 
goesophagus [Murakami] 770 (Jy) 

timing of major events of pharyngeal swallowing [Mc- 
Connel] 1413 (De) 

total pec, Cpe 3 gee and cervical esophagectomy 
with jejunal autotransplant reconstruction, complica- 
tions and results [Maniglia] 833 (Au) 

uroiopa Mapa in sleep apnea syndrome, pre- 
dictors of results [Gislason] 45 (a) 

Phenethyl Alcohol see Alcohol, Ethyl 

Phenobarbital 

relief of sleep apnea by revision of adult upper airway, re- 
view of clinical experience [Regestein] 1109 (Oc) 

Phialophora 

phaeomycotic cyst (chromoblastomycosis) of neck [Gru- 
ber] 1031 (Se) 

Phlebitis 

subperiosteal orbital hematoma, unusual complication of 
sinusitis [Choi] 1464 (De) 
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Phonation see Voice 

Phonation Disorders see Voice Disorders 

Photochemotherapy . 

clinical treatment of laryngeal papillomas with hemato- 
porphyrin therapy [Abramson] 795 (Jy) ; 

histological and molecular analysis of cottontail rabbit 
papillomavirus-induced papillomas treated with hema- 
to hyrin derivative photodynamic therapy [Shikow- 
ita] 1 5 (Fe) . 

pathologic effects of photodynamic therapy on larynx, ex- 
perimental study [Abramson] 33 (Ja) 

photodymanic therapy for treatment of head and neck 
cancer, preliminary report [Blitzer] 611 (Je) 

Photodynamic Therapy see Photochemotherapy 

Phototherapy 

phototherapy with argon laser on human melanoma cells 
“sensitized” ' with rhodamine 123, new method for tumor 
growth inhibition [Calcaterra] 373 (Ap) 

Phycomycetes 

dense fibrous tissue with infiltrating fungal hyphae con- 
sistent with mucormycosis, resident’s Page l'Tortumi] 
1192 (Oc) 

Physical Examination 

metastatic neck disease (letter) [Friedman] (reply) [Fein- 
messer] 808 (Jy) 

Physicians 

ethical use of yellow pages listings by physicians [Denen- 
berg] 1392; (editorial footnote) [Bailey] 1394 (De) 

plastic surgery wars (letters) [Brody] 579, 580, (replies) 
[Bailey] 579, 580 (My) 

Pigmentation Disorders 

pigmentation, anesthesia, behavioral factors and salicy- 

ate uptake [Jastreboff] 186 (Fe) 
Pigs see Swine 


. Pituitary Irradiation 


changes in smell acuity induced by radiation exposure of 
olfactory mucosa [Ophir] 853 (Au) 

Pituitary Neoplasms 

changes in smell acuity induced by radiation exposure of 
olfactory mucosa [Ophir] 853 (Au) 

Plasma 

inflammatory mediators in chronic otitis media with 
effusion [Skoner] 1131 (Oc) 

Plasma Cells 

extramedullary plasmacytoma of right maxillary sinus, 
resident's page [Toriumi] 338 (Mr) 

Plasmacytoma 

extramedullary plasmacytoma of right maxillary sinus, 
resident's page [Toriumi] 338 (Mr) 

Pe ary plasmacytoma, resident's page [Gambino] 

a 

Plasmids 

persistence and expression of human papillomavirus dur- 
ing interferon therapy [Steinberg] 27 (Ja) 

Platelet Aggregation 

effect of ancrod on perfusion of myocutaneous flaps 
[Moore] 1175 (Oc) 

Ploidies 

Hürthle cell tumors of thyroid, flow cytometric DNA 
analysis [El-Naggar] 520 (My) 

Polynesia 


. racial and familial factors in otitis media, point preva- 


lence study on Easter Island [Goycoolea] 147 (Fe) 
Polypeptides see Peptides 
Polyps 
recurrent antral polyp through antrostomy (letter) [Rupa] 
465 (Ap) 
Polytetrafluoroethylene 
accurate method of teflon injection using functional pho- 


Me ry [Alessi] 1321; (editorial footnote) [Bailey] 
0 
compatibility of autologous fibrin adhesive with implant 


materials [Feldman] 182 (Fe) 

nerve transfer vs teflon injection for vocal cord paralysis 
[Woodson] 1363 (De) 

Porp see Ossicular Replacement Prosthesis 

Postoperative Complications 

blindness as complication of rhinoplasty (letter) [Wind] 
(reply) [Blair] 581 (My) 

Postoperative Period 

thyroglobulin assays in postoperative management of 
differentiated thyroid cancer [Harley] 333 (Mr) 


. Povidone, 
= povidone-iodine and posttympanostome otorrhea [Levine] 


239 (Mr) 
Povidone-lodine see Povidone 
Prednisolone 


-ototoxicity of vasocidin drops applied to chinchilla middle 


ear [Brown] 56 (Ja) 

Prednisone 

treatment of severe recurrent aphthous stomatitis with 
colchicine [Ruah] 671 (Je) 

Pressure 

regulation of negative middle ear pressure without tubal 
opening [Hergils] 1442 (De) 

Proline 

improved survival of acute skin flaps with amino acids as 

ree radical scavengers [Paniello] 1400 (De) 

Propanediols 

effects of otic drops on chinchilla tympanic membrane 
[Masaki] 1007 (Se) 

Proplast see Polytetrafluoroethelyne 

Propylene Glycols see Propanediols 

Prospective Payment System 

surgonomics, health care financing policy for hospitalized 
otolaryngology patients [Mufioz] 1317 (No) 

res Ossicular see Ossicular Replacement Pros- 

s 

Prosthesis 

bone-anchored orbital epistheses [Kellman] 371 (Ap) 

Protective Devices 

piper’s warning (letter) [Hartenstein] 682 (Je) 

Prothrombin Time 
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factors associated with active, refractory epistaxis [Jack- 
son] 862 (Au) 

Pseudomonas 4 

atypical invasive external otitis from Aspergillus [Bickley] 
1024 (Se) 


Pseudomonas aeruginosa ; S 

necrotizing otitis externa due to Aspergillus in immuno- 
competent patient [Cunningham] 554 (My) 

Psychiatric Status Rating Scales AR 

mental depression is associated with malnutrition in pa- 
tients with head and neck cancer [Westin] 1449; (edito- 
rial footnote) [Bailey] 1453 (De) 

Psychology see Displacement 

Pterygoid Muscles see Masticatory Muscles 

Puncture Biopsy see Biopsy, Needle 

Pus see Suppuration 

Pyridines U 

nasal pharmacodynamics of brompheniramine in peren- 
nial rhinitis [Georgitis] 63 (Ja) 

Pyrophosphates 

chondrocalcinosis of temporomandibular joint (letter) 
[Lambert] 1188 (Oc) 


Q 


Quality of Health Care 

dabblers in head and neck oncology (letter) TENS 
(reply) [Loré] 581; (editorial footnote) [Bailey] 582 (My 

dabblers in head and neck oncology (letter) [McCoid] (re- 
plies) [Loré, Bailey] 679, 680 (Je) 

dabbling in head and neck oncology, solution (letter) 
[Yarington] 1188 (Oc) 

down with dabblers sep [Harrison] 809 (Jy) 

practical criteria for head and neck surgery in practice of 
otolaryngology (letter) [Parell] 1189 (Oc) 

surgonomics, health care financing policy for hospitalized 
otolaryngology patients [Mufioz] 1317 (No) 

Questionnaires 

evaluation of head and neck cancer patients, national sur- 
vey [Swann] 775 (Jy) 

prevalence of incidental abnormalities on computed to- 
mographic scans of paranasal sinuses [Havas] 856 (Au) 

relief of sleep apnea by revision of adult upper airway, re- 
view of clinical experience [Regestein] 1109 (Oc) 


Rabbits 

histological and molecular analysis of cottontail rabbit 
papillomavirus-induced papillomas treated with hema- 
toporphyrin derivative photodynamic therapy [Shikow- 
itz] 175 (Fe) 

Racial Stocks 

racial and familial factors in otitis media, point preva- 
lence study on Easter Island [Goycoolea] 147 (Fe) 

gar sca confirmed clinical otosclerosis among Chinese 
[Huang] 538 (My) 

Radiation Injuries 

osteomyelitis of mandible [Calhoun] 1157 (Oc) 

Radiography 

computed tomography in evaluating metastatic neck dis- 
ease (letter) [Stevens] (reply) [Feinmesser] 1041 (Se) 

evaluation of head and neck cancer patients, national sur- 
vey [Swann] 775 (Jy) 

metastatic neck disease (letter) [Friedman] (reply) [Fein- 
messer] 808 (Jy) 

Radioimmunoassay 

gc enisi mediators in chronic otitis media with 
effusion [Skoner] 1131 (Oc) 

Radionuclide Imaging 

pitfalls of technetium Tc 99m/thallium 201 parathyroid 
scanning [Voorman] 993 (Se) 

Radiotherapy 

anaplastic thyroid carcinoma, association with differen- 
tiated thyroid cancer [Spires] 40 (Ja) 

burn scar carcinoma of head and neck [Mosborg] 1038 (Se) 

carcinoma in situ and microinvasive squamous carcinoma 
of laryngeal glottis [Crissman] 299 (Mr) 

changes in smell acuity induced by radiation exposure of 
olfactory mucosa [Ophir] 853 (Au) 

conservation sur s or T2 and T3 carcinomas of supra- 
glottic larynx fRo bins] 421 (Ap) 

counselor's report of regional activities [McGuirt] 721 (Jy) 

cricopharyngeal myotomy with laryngectomy (letter)[Ra- 
man] 465 (Ap) 

cutting edge [Baker] 621 (Je) 

dabblers in head and neck oncology (letter) Mrs 

. (reply) fore] 581; (editorial footnote) [Bailey] 582 (My 

irradiate MI a cartilage grafts, long-term results 
[Welling] 291 (Mr) 

lateral face reconstruction with medial-based cervicopec- 
toral flap {Walls} 729 (Jy) 

a em cell carcinoma, resident’s page [Kemberling] 920 

u 

nonsalivary sinonasal adenocarcinoma [Alessi] 996 (Se) 

olfactory neuroblastoma, resident’s page el 460 (Ap) 

peragangiiomas of head and neck [Hodge] 872 (Au) 

postirradiation sarcoma in retinoblastoma, induction or 
predisposition? [Schwarz] 640 (Je) 

preservation of eye in paranasal sinus cancer surgery 
[Perry] 632 (Je) 

preservation of la eal function in patients with carci- 
noma of larynx (Ba er] 621 (Je) 

radiosensitivity of head and neck cancer cells in vitro, 96- 
well plate clonogenic cell assay for squamous cell carci- 
noma [Grenman] 427 (Ap) 

rhinectomy for malignant disease, 20-year experience 
Stanley] 1307 "ad 

sa vage surgery for nasopharyngeal carcinoma [Tu] 328 


use of Kirschner wire for mandibular reconstruction [Lee] 
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68 (Ja) 

Ranula 

plunging ranula (cervical ranula, cervical mucocele), res- 
ident's page [Parras] 210 (Fe) 

Rats, Inbred Strains 

measurement of interstitial tissue compliance in skin 
flaps [Odland] 1276 (No) 

Receptors, Histamine H1 

nasal pharmacodynamies of brompheniramine in peren- 
nial rhinitis [Georgitis] 63 (Ja) 

Recurrent Laryngeal Nerves see Laryngeal Nerves 

Referral and Consultation 

down with dabblers (letter) [Harrison] 809 (Jy) 

Reflex 

otogenic reflex cough, implanted hair in bony external au- 
ditory canal (letter) [Paulose] 1334 (No) 

Research 

news and comment [Larrabee] 379 (Ap) 

research awards [Larrabee] 1237 (No) 

Research Design 

ethical use of yellow pages listings by physicians [Denen- 
berg] 1392; (editorial footnote) [Bailey] 1394 (De) 

use of magnetic resonance and computed tomography in 
management of patient with intrasinus hemorrhage 
[Som] 200 (Fe) 

Reserve Cell Carcinoma see Carcinoma, Oat Cell 

RESIDENT'S PAGE 

benign capillary hemangioma [Krueger] 1480 (De) 

benign infiltrating intermuscular lipoma [Costantino] 
1480 (De 

chondroid syringoma [Wolf] 574 (My) 

clear cell carcinoma Eisen! 570 (My) 

condyloma acuminatum [Eisele] 570 (My) 

dense fibrous tissue with infiltrating fungal hyphae con- 
sistent with mucormycosis, resident's page [Toriumi] 
1190 (Oc) 

extramedullary plasmacytoma [Gambino] 92 (Ja) 

extramedullary plasmacytoma of right maxillary sinus, 
[Toriumi] 338 (Mr) 

first branchial groove anomaly type I [Flom] 574 (My) 

hemangiopericytoma of nasal cavity [Jones] 460 (Ap 

intense foreign body reaction with abnormal polarizable 
material in soft tissue [Tom] 804 (Jy) 

leiomyosarcoma [Goldberg] 1330 (No) 

lingual osteoma anno 92 (Ja) 

lov graue encapsulated follicular carcinoma [Pratt] 684 


e 
malignant lymphoma, diffuse large-cell type [Toriumi] 
1330 (N 


(No 
Merkel's cell carcinoma /Kemberling] 920 (Au) 
olfactory neuroblastoma [Moss] 460 (Ap) 
papillary carcinoma, follicular variant TPratt] 684 (Je) 
pemphigoid [Rosenfeld] 920 (Au) 
rar ian odontogenic fibroma (POF)[Kimberley] 338 


r) 

pilomatrixoma [McBrien] 1046 (Se) 

pleomorphic adenoma of right parapharyngeal space, 
DIM 210 (Fe) 

plunging ranula (cervical ranula, cervical mucocele) [Par- 
ras] 210 (Fe) 

primary Sjégren’s syndrome (SS) [ola 1190 (Oc) 

synovial sarcoma (biphasic) [Tavallali] 804 (Jy) 

toxoplasmosis lymphadenitis | Berman] 1042 (Se) 

Respiration 

conservation sur ET for T2 and T3 carcinomas of supra- 
glottic larynx fo bins] 421 (Ap) 

Respiratory Airflow 

nasal pharmacodynamics of brompheniramine in peren- 
nial rhinitis [Georgitis] 63 (Ja) 

obstructive nasal septum, effect of simulated deviations on 
nasal airflow resistance [Cole] 410 (Ap) 

Respiratory Sounds 

anterior cricoid split, clinical experience with extended 
indications [Drake] 1404 (De) 

Respiratory System 

randomized surgical adjuvant trial of interferon alfa-n1 
in recurrent papillomatosis [Leventhal] 1163 (Oc) 

Respiratory Tract Diseases 

mile granuloma due to illicit cocaine use [Becker] 90 

a 

persistence and expression of human papillomavirus dur- 
ing interferon therapy [Steinberg] 27 (Ja) 

Respiratory Tract Infections 

efficacy of new macrolide (azithromycin), for acute otitis 
media in chinchilla model [Chan] 1266 (No) 

emergence and persistence of 8-lactamase-producing bac- 
teria in oropharynx following penicillin treatment 
[Brook] 667 (Je) 

hospital mortality for otolaryngologic disorders in New 

ork State [Leopold] 416 (Ap) 

Retinal Vein Occlusion 

blindness as complication of rhinoplasty (letter) [Wind] 
(reply) [Blair] 581 (My) 

Retinoblastoma 

postirradiation sarcoma in retinoblastoma, induction or 
predisposition? [Schwarz] 640 (Je) 

Rhabdomyosarcoma 

histopathologic review o? salivary gland tumors in child- 
hood [Lack] 898 (Au) 

Rhinectomy 

rhinectomy for malignant disease, 20-year experience 
[Stanley] 1307 (No) 

Rhinitis 

allergen-induced leukotriene production by nasal mucosa 
and peripheral blood leukocytes [Ophir] 522 (My) 

nasal pharmacodynamics of brompheniramine in peren- 
nial rhinitis [Georgitis] 63 (Ja) 

Rhinitis, Allergic, Nonseasonal see Rhinitis, Allergic Pe- 
rennial 

Rhinitis, Allergic, Perennial 

ey: response to food ingestion challenge [Pelikan] 525 


y 
Rhinopharynx see Nasopharynx 
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flap as masculecutaneous flap 
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Rn ma: patiea: (Stucker] 779 
Md 1 cad d d 12 [Kamer] 257 
nino istaxis, rele of vitamin E? [Churukian] 748 
y 
rhinoplasty 1:851 ;arrzbee] 379 ( 
rhinoplasty, epea vs clesed [Stiernberg] Ð (Ja) 
qnos eo ceps [Larrabee] 128 (Fe) 
e fer repair of cosmetic nasal 
bay res rtrg] 17 (Ja) 
Rhodamines-ee .anthenes 
Rifampin 


necrotizing o-:tis «xterna due to Aspergillus in immuno- 
ag | Rec [Cunningham] 554 (My) 


randomized dini- trièl of topical emis after tym- 
panostomy tube replacement [Baker] 755 (Jy) 

oon a k fo ed i 

cystic paroti s in patients at risk for acquired im- 
uec ry i iT [Finfer| 1290 (No) 

management of =mophilia in oto ngologic surgery, 

opos E70toc9l [Scott] 1445 ces 


ret earn cmap of human 5 maaan dur- 
ing interferon merapy [Steinberg] 27 
Round Windew see Cochlea 


S 


Salicylates 

audible and *nnevw ng spontaneous ctoacoustic emissions, 
case study [Permer] 150 (Fe) 

pigmentation, aassthesia, Q^ factors and salicy- 

ate uptake [Juzrebeff] 186 (Fei 
Salivary Glagd Diea 
chronic submasicary si sialadenitis, review of 64 cases 
ald] 487 (y) 


Salivary Glamd Neoplasms 


histopatho iewof salivary gland tumors in child- 
hood [Lack Au) 
pleomorphic adesoma of middle ear and mastoid with 


posterior fassaxtension [Peters] 676 (Je) 
small-cell carcinema cf parotid gland with neuroendo- 


crine features Scher} 319 (Mr) 
polycystic age) disease ðf parotid glands [Bat- 


repair of .sal stu.a after reeonstruetion of pharyn- 
goesophagzs 


rakami) 770 (Jy) 
Sarcoma 


granuloeytiesarcemasof head and neck [Alessi] 1467 (De) 
Meri demas. | in retinebiastoma, induction or 
predisposi-ior [Schwarz] 640 (Je) 

N-'ir as (biphasic), resident’s page [Tavallali] 


Sarcoma, Kzposis 

sc ramets th in patients at risk for acura im- 
ficencyesyndrome [Finger] 1296 (No) 

Son Ozteocanic 

postirradistwn s-rcor-a in retinebiastoma, induction or 


d hears] 640 (Je) 

one: A =e ular lap for 1-stage mandibular 
reconstruction Baker] 267 (Mm 

Scars see Cicairx 

Schueller Chri&«an Syndrome see Hand-Schueller- 
Christian Synchome 

Seizures 


prevalence cf imedental abnormalities en computed to- 
mographicsez ss of paranasal sinuses [Havas] 856 (Au) 


Serolo 

can AIDS ami ©sutzteldt-Jakob disease be transmitted 
via otolog-z hemografts? [Glasscock] 1252 (No) 

Shock, Endatoxt- see Shock, Septic 

Shock, Septic 

evaluation ef simele-iose Wem y prophylaxis for toxic 

shock synairon= [Jacobson] 326 (Mr) 

toxic shock ^n&z»me (letter) [Kennedy] 1477, (reply) [Ja- 
cobson] 1478 Be) 

Shock, Toxic se» Shock, Septic 

Sialadenitis see Salivary Gland Diseases 

€ tion c^dr»«ping li ith | di 

correction 0- ing lip in patients with long- standing 
facialmerve pz-alysis [Jarchow] 119 (Fe) 

Sickle Cell Trattsee Anemia, Sickie Ceil 

Sigmoid 

variations m sc-gica: anatomy of endolymphatic sac 
[Friberg] 389 (ap) 

Silicones 

chronic perliympnatic fistula [Kemink] 271 (Ap) 

Sinusitis 

cp > re" invelving maxillary sinuses [Schwartz] 

) 


Paecilomyess vu-ioti:. unusual cause of isolated sphenoid 
sinusitis [Them psor | 567 (My) 
sinusitis inecartimc transplant Saeed bag ap. 613 (Je) 
WIS in saseeracheally intubated patient [Linden] 860 
u 
gamme or ital Mm unusual complication of 
sinusitis (Chow 146* (De 
Sjogren’ 


s Synerome 
primary Sjerresss syndrome(SS), resident’s page [Dolan] 
1190 (Oc) 


burmscar cercimena of head andmeck [Mosborg] 1038 (Se) 
trends in izser-«in surgery [Keller] 616 (Je) 
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Skin Diseases, Bullous 

pemphigoid, resident's page [Rosenfeld] 920 (Au) 

Skin Manifestations 

angiolymphoid hyperpidaia with eosinophilia, case report 
and review of literature [Calhoun] 1474 (D=) 

Skin Neoplasms 

SEORSUM syringoma, resident's page [Wolf] 574 (My) 
u 

anterior cranial base reconstruction [Blitzer 487 (My) 

Le Fort I osteotomy acer for nasopharyngeal and 
nasal fossa tumors [Belmont] 751 (Jy) 

length of styloid process of temporal bone [Lengelé] 1003 


reconstruction of anterior skull base following cranial fa- 
oial resection (letter) [Stevens] (reply) [Stiernberg] 680 


) 
stabilization of hearing loss in Faget e s n with calci- 
tonin and etidronate [Lando] 891 (A 
subcranial management of 395 ned trontobasal- 
midface "up caes [even]. 1114 (Oc) 
synergistic effects o Sainte ir and hyperbaric oxy- 


gen on skin flaps Nemiroff} 977 (Se 
transfacial approach to aria kan be cavicies and an- 
terior sk ase [deFries] 766 (Jy) 


Skull Fractures 

evaluation of orbital floor in zygoma fractures [Prender- 
gast] 446 (Ap) 

fractures of medial infraorbital rim [Andersen] 1461 (De) 

orbital wall and volume relationships [Parsans] 743 (Jy) 

subcranial management of 395 combined -rontobasal- 
midface fractures [Raveh] 1114 (Oc) 

temporal v Re i to (M acted lateral orbital wall frac- 
tures [Stanley] 550 (My) 

erbe aser a iis ; 

interdisciplinary management of skull base neoplasms 
[Levine 237 (Mr) 

skull metastases rd follicular thyroid carcinoma 
[Kearns] 454 (Ap) 

Sleep Apnea Syndromes 

auditory brain-stem responses in obstructive sleep apnea 
[Mattox] 609 (Je) 

cicatrical velopha ngeal none [Ghorayet | 192 (Fe) 

exacerbation of si disease by obstruet- ve sleep ap- 
nea [Sidman] 916 ( Te) 

relief of sleep apnea by revision of adult upper ‘oy re- 
view of Se ie experience [Regestein] 1108 (Oc) 

site of upper airway obstruction in patiemts with idio- 
pathic o ctive sleep apnea [Goodwin] 713 (Jy) 

uvulopalatopharyngo opiny in sleep apnea symdrome, pre- 

á dictors of results [Gislason] 45 Ua) 
mell 

changes in smell acuity induced by radiation exposure of 
olfactory mucosa [Ophir] 853 (Au) 

characteristics of patients with olfactory apnd taste dys- 
function [Kimmelman] 487 (My) 

olfactory sensitivity, nasal resistance, anc autonomic 
function in patients with multiple chemicaisensitivities 
[Doty] 1422 (De) 

Smoking 

oral cancer, causative agent and diagnostic ' ool’ in same 
package (letter) [Davis] 683 (Je) 

squamous cell carcinoma of head and neck im patients 40 
years of age and younger [Sullivan] 949 í se) 

relief of l b f adul 

relief of s apnea by revision of adult upper airway, re- 
view of clinical experience [Regestein] 110 (Oc) 

Society of Head and Neck Surgeons 

Chiron speaks, what was genesis of fellowship for ad- 
anced training in head and neck oncology” [Sisson] 502 

Sodium Etidronate 

stabilization of hearing loss in Paget’s disease with calci- 
tonin and etidronate [Lando] 891 (Au) 

Soft Tissue Neoplasms 

cg sarcoma (biphasic), resident's page [Tavallali] 


Software 

standardization of computer systems for legging opera- 
tive cases [Feldman] 1178 (Oc) 

Specialties, Medical 

Chiron speaks, Chiron answers questions from correspon- 
dents [S [Sisson] 844 (Au) 

dabblers in head MA "m oncology (lette-) one 
(reply) i a mis (editorial footnote) [Bai ey] 582 (My 

ethical use of yellow pages listings by physidians 

berg] 1392; (ed editorial f footnote) [Bailey] 1384 (De) 

plastic surgery wars (letters) [Brody] 579. 380, (replies) 
[Bailey] 579, 580 (My) 

Speech, Alaryngeal 

British experience of surgical voice restoraticn as primary 
PEEN [Milford] 1419; (editorial footnote) [Bailey] 


nen- 


1421 (De 

squamous cell papilloma at tracheoesophageal puncture 
stroma [Papay] 564 (My) 

Speech, Esophageal see Speech, Alaryngeal 

Speechreading see Lipreading 

Sphenoid Bone 

temporal approach to impacted lateral orbi-al wall frac- 
tures [Stanley] 550 (My) 

Sphenoid Sinus 

adult T-cell leukemia /lymphoma originating in paran- 
asal sinus [Inaki] 1471 (De) 

Le Fort I osteotomy approach for nasopharyngeal and 
nasal fossa tumors [Belmont] 751 (Jy) 

massive posterior epistaxis, manifestation a£ internal ca- 
rotid injury at skull base [Ghorayeb] 103% (Se) 

yces variotii, unusual cause of iscleted sphenoid 

sinusitis [Thompson] 567 (My) 

Spinal Neoplasms 3 

i ond of clivus and anterior cervical spine [Krespi] 73 
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Spiral Ganglion see Cochlea 
Spiral Lamina see Cochlea 
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Spiral Organ see Organ of Corti 

Spleen 

o 5 disease involving maxillary sinuses [Behirasts] - ^ 

e 

suppression of immune-mediated otitis media by T- sup- 1 
pressor cells [Ueyama] 878 (Au) EE" 

Sports d 

technique to treat auricular hematoma while nce 

«e Heo [Appling] 1228 (No) TA 


liaa n-induced leukotriene production by nasal mucosa 
and peripheral blood leukocytes [Ophir] 522 (My) 

Stains and Staining 

Se? plasmacytoma, resident’s page [Gambino] 3 


interferon gamma induced oncolysis, effect on head and — 
TES squamous carcinoma cultures [Richtsmeier] 432 a 


1 fiber types in cat middle ear muscles, II. tensor — 
“tympani [Lyon] 404 ( (Ap) 
i carcinoma, follicular variant, resident's page, - 
Wo 684 (Je) 
secondary laryngeal tumors, report of 7 cases with review | 
of literature [Ferlito] 635 (Je . 
Staphylococcus EY. 
sae yy and deep abscesses in children [Kenna] 833 - a ! 


Staphylococcus aureus wy 
evaluation of single-dose cefazolin prophylaxis for toxic 
shock syndrome [Jacobson] 326 (Mr) 
microbiology of tonsils and adenoids in pediatric pop 
tion [DeDio] 763 (Jy y) 
osteomyelitis of ace. e [Alessi] 1000 (Se) 
poststernotomy infections presenting as deep neck i555 
— [Simpson] 909 ur AN ad Stophejloc 
aphylococcus epidermi p occus aureus in 
otitis media with effusion [Kurono] 1262 (No) Y 
toxic shock Epod (letter) [Kennedy] 1477, (reply) Ga 4 "34 
cobson] 1478 (De) us 


eras cep epidermidis " 
Staphylococcus idis and Staphylococcus aureusin — 
otitis media with effusion [Kurono] 1262 (No) j 


Statistics 
Rinne -— for conductive deafness, critical reappraisal, — 


Sterilization 
can AIDS and Creutzfeldt-Jakob disease be transmitted - 
via otologic peer d [Glasscock] 1252 (No) 
efficacy of new macrolide (azithromycin), xy acute otitis - 2 
media in chinchilla model [Chan] 1266 (No) s 
Sternum 
poststernotomy infections presenting as deep neck ab- 
scess [Simpson] 909 (Au) E: 
Steroids AX 
anterior cricoid s Low 1977-1987, evolution of technique 
[Cotton] 1300 x 
conchomeatoplasty lor chronic otitis externa [Hunsaker] - 


395 (Ap) 
efficacy of Hefibrin Y an steroid therapies on sud- - 
den deafness [K Kubo] 649 
Stomach Neoplasms 
Virchow's node revisited (letter) [Shetty] 578 (My) 
Stomatitis, Aphthous i 
treatment of severe recurrent aphthous stomatitis with Nu 
colchicine [Ruah] 671 (Je) p 
Streptococcus pneumoniae 
hydrolase aay [t in middle ear effusions, effect of antibi- - 
otic therapy y iven] 52 (Ja) 
induction of antigen-s c IgA-forming cells in middle NL 
ear mucosa [Watanabe] 758 (Jy) 
misrobio s of tonsils and adenoids in pediatric popu 3 
tion n {Debio} 1o] 763 (Jy) $e 
Staph idis and Staph locos o ET 
otitis media with effusion [Kurono] 1262 (No) SADI 
Stria Vascularis see Cochlea NN 
Stridor see Respiratory Sounds d : ; 
Sublingual Gland 
plunging ranula (cervical ranula, cervical mucocele), res- = 
ident’s page [Parras] 210 (Fe) 7 P 
Submandibular Gland + 
multifocal extraosseous Moe Ws granuloma of head — 
and neck [Green] 561 (M EL 
Submaxillary Gland see Submandibular Gland e y, 
Substance Abuse ei is 
factors associated with active, refractory epistaxis [Jacke nM: 
son] 862 (Au) 


intense foreign body reaction with abnormal polarizable { 1 g 


material in soft tissue, resident's page 'om] 804 (Jy) 
squamous cell carcinoma of head an atients 40. 
years of age and younger [Sullivan] 949 (sep 


Suicide K . 
surgical care of submental gunshot wounds [Calhoun] 513 E 


Pa la av 
ototoxicity of vasocidin drops applied to chinchilla middle E 
ear [Brown] 56 (Ja) s 
Suppressor Cells 7 
suppression of immune-mediated otitis media by T- sup- 3 
pressor cells [Ueyama] 878 (Au) ^: 
Suppuration 
peritonsillar abscess, prospective evaluation of ou 
management by needle aspiration [Ophir] 661 ( 
Surface Tension 4,8 
wound tension in rhytidectomy, preliminary report AES i 
gess] 1280 (No) aoe 
Surgery, Office see Ambulatory Surgery 
Surgery, Operative pial 
accurate method of tefion injection using functional es ^ % 
Ty od [Alessi] 1321; (editorial footnote) [Bailey ds 


Nea otitis media [Shelton] 88 (Ja) e 
anaplastic thyroid carcinoma, association with differen- — . 
tiated thyroid cancer [Spires] 40 (Ja) | Le by 


PE 
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anterior cricoid s Ne 1977-1987, evolution of technique 
[Cotton] 1300 ( 
c hend and neck bac of wound infection mpi major 
eck surgery [Rubin] 969 (Se 
E vs costs, but ict about moral- 


i 
NS com Bodl BS [Ossoff] 620 (Je) 
combined one-stage resection of intracranial glomus jug- 
ulare tumor [Meyerhoff] 612 (Je) 
“materials [Fe autologous fibrin adhesive with implant 
materials [Feldman] 182 (Fe) 
aaa ie asty for Led otitis externa [Hunsaker] 
or p 
e: contemporary surgical management of cervical meta- 
Ge stases, anatomic a proach [Kron] 612 (Je) 
EM. correlation between igh- -resolution computed tomogra- 
- 2] findings in congenital aural atresia 
E h va) ar Fe ith | tomy (letter) [Ra 
|. ericop man] 465 (Ap) myotomy with laryngectomy (letter - 


mi aye me after acoustic tumor surgery 
= — [Levine] 949 

|. fixed-tissue e phic surgery for melanoma of ear 
- — [Mohs] 625; (editorial footnote) [Bailey] 631 (Je) 

» . flexible methodology in p sengien! approach to otologic dis- 


m. ease [Pensak] 1084 (Oc 
^H hearing recove following ee excision of acous- 
= _ tie neuroma [Telian] 85 (Ja) 


- ^H as) device in cricopharyngeal surgery [Hulshof] 907 


a" u 

‘ cations for and avoidance of Sopa 1 in endo- 

í scopic sinus surgery [Leopold] 1229 (No) 

e. framework surgery in management of spastic 

E o phonia cese i 1085 ON 

ES Miveibroblan e — surgery Ade iet] 1085 (Oc) 

TN asts in and n ry, experimenta 

BE and clinical study [Larrabee] 982 2 (Se) 

— A — ponsalivary sinonasa Me PEDIR Alessi] 996 (Se) 
= olfactory neuroblastoma, resident’s page [Moss] 460 (Ap) 

~ cy of internal jugular vein after modified neck 
dissection ATA 13 (Jy 

pericranial free grafts in face [Powell] 1237 (No) 

phys De exclusion of injured esophagus [Hantke] 457 


4 E pitfalls. of technetium Tc yo pape as 201 parathyroid 


Hr oorman] 993 
=~ plea for added qualifications [Ossoff] 385 (Ap) 
-= poststernotomy infections presenting as deep neck ab- 
~ scess [Simpson] 909 (Au) 
Pres errat og? (Je of eye in paranasal sinus cancer surgery 
eal ax surgical adjuvant trial of interferon alfa-nl 
Pr) in recurrent papillomatosis [Leventhal] 1163 (Oc) 
|». randomized pL of es tient management of peritonsil- 
— A A Jar abscess [ r) 296 (Mr) 
. . relief of yen mi revision of adult upper airway, re- 
= view of clinical experience [Regestein] 1109 (Oc) 
|... —  rhinocerebral mucormycosis with cerebral extension suc- 
aes cessfully treated with "mere hyperbaric oxygen 
therapy | [Couch] 791 (Jy) 





= $ rhinoplasty epistaxis, role of vitamin E? [Churukian] 748 
iN Mn issty 1988 [Larrabee] 379 (Ap) 
. salvage surgery for nasopharyngeal carcinoma [Tu] 328 


skull. metastases from follicular thyroid carcinoma 
= [Kearns] 454 (Ap 
mmc per ot uccal fat pad in masseter transfer [Conley] 287 


t E en ^W of clivus and anterior cervical spine [Krespi] 73 
E A Eu anatomy of anterior epitympanic space [Hoshino] 
B. Pr 43 2.190 


E cal correction of d ^ YES due to bowing of vocal 
EM fused. [Gussack] 1231 ox 
E Et ae 
E management, of recurrent nasopharyngeal cancer 
uller] 1229 (No) 


A surgical treatment of blindness secondary to intraorbital 
p Eie [Sacks] 801 (Jy) 
X gurgonomics, health care financing policy for hospitalized 
5 otolaryngology patients [Mufioz] 1317 (No) 
Bh. dod sarcoma (biphasic), resident's page [Tavallali] 
E. 
E. dimensional com uted tomography in maxillofacial sur- 
ellhas] 438 (Ap) 
fimensional reconstruction of ud ral bone from his- 
ic sections DA] 1139 (Oc 
n tomy and cervical esophagectomy 
with jejunal autotransplant reconstruction; complica- 
EN tions and results [Maniglia] 833 (Au) 
— A A treatment of sinus cholesteatoma, long-term results and 
"ta recurrence rate [Lau] 1428 (De) 
= A trends in office-based surgery [Tobin] 508 (M 
- . trends in office-based surgery, lipoplasty ty [Tobin 509 (My) 
= variations in surgical anatomy of endolymphatic sac 
x Ms Dipan 4: Ambulatory S 
f; nt see Ambulatory Surgery 
p En m on in Re benal surgery [Tobin] 508 (My) 
Dno gery, Plas 
E |. advances in et plasty [McGuirt] 1227 (No) 
cin advances in rigid fixation in maxillofacial surgery [Maren- 
4 p^ tette] 849 ( 
|  . aging oed ty of Hacial Pla (Jy) 


B of bilateral choanal atresia [Cum- 
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Zn American Academ acial Plastic and Reconstructive 
T ry Fellowship Committee Report [Adamson] 252 

E Radicons honored by Academy for his generosi av- 
.  . den) 1378 (De) : - hc 


E. . anterior cranial base reconstruction [Blitzer] 487 (My) 
| Hk. Lari ENTE method to minimize a$ isd Ari SAA 
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ov PRÉ avoiding plastic eyelids [McCollough] 645 


blindness as complication of rhinoplasty (letter) [Wind] 
(reply) [Blair] 581 (My 


Chiron spe 

cimon use of zyplast, 18-month experience 

compound, niin myocutaneous flap [Goldsmith] 
1 


be hi in Society [Sisson] 247 (Mr) 
aks, membership in ty [$ "i rah 


computer imaging for instruction in facial plastic surgery 
in residency program [Papel] 1454 (De 

correction of drooping lip in patients with long- standing 
facial nerve paralysis [J archow] 119 (Fe) 

ah of cross-face nerve grafting [Cummings] 

effects of lett m and palate on nasal airway in children 


arren] 

PA. of oxypherol-ET on en skin flap survival in 
swine model [Yessenow] 973 (Se) 

€ war Ary yellow pages listings by p sicians pee 

berg] 1 n orn footnote) [Bai Y 1394 (De) 
etymology and facial ques ery [Larrabee] 1378 (De) 
Wm of single-dose cefazolin prophylaxis for toxic 
drome [Jacobson] 326 (Mr) 

Nn and neck cd n cae liposuction and lipoin- 
jection [MeGuirt] 1085 (Oc) 

facial plastic surgery diee] 128 (Fe) 

fibrel, dermal implant imum with collagen implants 
Mittelman] 1379 (De 

5t UM 1 Symp sium of Plastic and Reconstruc- 
tive reed don and Neck [Larrabee] 253 (Mr) 

foreheads brows revisited [Quatela] 1236 (No 

gastric patch graft for pharyngeal reconstruction [Stiern- 
berg] 835 Í u) 

ios ua lens amer] 1102 (Oc) PE PETS 
hypop stenosis and fistulas, use of radial fore- 
arm fla Delaere] 1326 (No) 

irradia homologous dsl grafts, long-term results 
sy 291 ( 

reconstruction by composite nasoseptal graft 
"after eS (AL) partial b vagssibmy, 12-year follow-up 
ar 

lateral face sao TEES with medial-based cervicopec- 
toral flap [Wallis] 729 (Jy) 

leeches, objective monitoring of altered perfusion in con- 
gested flaps [Hayden] 1395 (De 

levator muscle in cosmetic blepharoplasty [Hunsaker] 
1231 (No) 

mandibular reconstruction, ‘to plate or not to plate,’ 
[Denneny] 17 (Ja) 

mandibular reconstruction with A-O pa ting, RM 
analysis with 4-year follow- - [Stiernberg] 1084 (Oc 

marginal mandibular nerve in idectomy and tias 
tion surgery [Liebman] 179 (Fe 

microscopic surgery for melanoma of ear (letter) [Byers] 
(reply) [Mohs] 1478 (De) 

microsurgery comes of age [Larson] 239 (Mr); 373 (Ap) 

new concept in microtia repair [Ruder] 1016 (Se) 

news and comment [Larrabee] 379 (Ap 

orbital wall and volume pelationshine | Parsons] 743 (Jy) 

osteocutaneous free scapular flap for 1-stage mandibular 
reconstruction [Baker] 267 (Mr) 

osteomyelitis of avicle [Alessi] 1000 (Se) 

pectoralis major myocutaneous flap reconstruction for 
(Dangopharyus and cervical esophagus [Schuller] 1364 


pharmacologic enhancement of rapid tissue expansions 
[Appling] 1087 (Oc 

plastic surgery wars (letters) [Brody] 579, 580, (replies) 
[Bailey] 579, 580 (My) 

precise midline forehead flap as musculocutaneous flap 
[Thomas] 79 (Ja) 

reconstruction of anterior skull base following cranial fa- 
cial resection (letter) [Stevens] (reply) [Stiernberg] 680 


(Je 

reconstruction of larynx and trachea [Schuller 278 (Mr) 

reduction er sam i adjunctive mine in black rhi- 
noplasty patient [Stucker] 779 ( 

repair of nasal septal perforation Y ilizing midface de- 
gloving technique [Romo] 739 (Jy) 

repair of saliva 
goesophagus 

linn rhinoplas 


fistula after reconstruction of pharyn- 
urakami] 770 (Jy) 
asty, analysis and treatment [Kamer] 257 


r 

rhinectomy for malignant disease, 20-year experience 
[Stanley] 1307 (No) 

rhombotrapezius myocutaneous and osteomyocutaneous 
flaps [Denneny] 119 (Fe) 

rhombotrapezius myocutaneous and osteomyocutaneous 
flaps [Krespi] 734 (Jy) 

secure endoscopic sinus M - adjunct to functional 
nasal surgery pe 1087 (Oc 

space-occupying orbital lesions, cd critical increases in 
mo pressure be predicted clinically? [Liston] 

status a f osseointegrated implants [Holt] 726 (Jy) 

subcranial management of 395 combined frontobasal- 
midface fractures [Raveh] 1114 (Oc) 

suz a care of submental gunshot wounds [Calhoun] 513 

y 

surgical treatment of blindness secondary to intraorbital 
hemorrhage [Sacks] 801 (Jy) 

S BB computed tomography in maxillofacial sur- 
gical erra dpt iy 438 (A 438 (Ap) 

tissue adhesive iy 

E vri ar d and cervical esophagectomy 

th jejunal WT eee Rm “yy actiok complica- 

ton d Án ne (etter) [Kenn a: ai) TI, (reply) [J 

toxic sh ome (letter) | Kennedy] 14 re a- 
cobson] 1478 (De je 

trends in laser oe surgery [Keller] 616 (Je 

trends in office-based surgery, lipoplasty y in] 509 (My) 

use of autogenous cartilage for repair of cosmetic nasal 


e .1514 Arch Otolaryngol Head Neck Surg— Vol 114, Dec 1988 


defects Starnberg] 17 (Ja) 
use of facial osteotomies for aesthetic and reconstructive 
contouring [Powell] 378 (Ap) 
ont rats ae wire for mandibular reconstruction [Lee] 
Ja) 
use of stentsin | gotracheal reconstruction in children 
[Kenna] 951 (Se Se) 
versatile midforehead browlift [Hunsaker] 1365 tDe) 
videotapes in facial plastic surgery [Davidson] 727 (Jy) 
Surgical Anastomosis see Anastomosis, Surgical 
Surgical Flaps 
anterior cranial base reconstruction [Bli li (My) 
DAPIDUS avoiding plastic eyelids [McCollough] 645 


cicatrical velopharyngeal stenosis Noting har t 192 (Fe) 

mU pharyngeal myocutaneous flap [Goldsmith] 

Doppler laser vs fluorescein dye, assessment of flap viabil- 
ity ge gie 1364 (De) 

effect of ancrod on perfusion of myocutaneous flaps 
€ 1175 (Oc) 

phe dyes -ET on random skin flap survival in 

ide m [Yessenow] 973 (Se) 

effects of pentoxifylline on experimental skin flap survival 
(letter [Gates] spin eec p e e) 

effects of pentoxifylline on surviva os ^" flaps (letter) 
[Velanovich] (reply) [H odgson] 681 (J 

flap reconstruction techniques in cnjns La 

; bans 1103 (Oc) E vos dad 

urther experience with myomucosal tracheoesop 
shunt [Strome] 1303 (No) 

hypopharyn stenosis and fistulas, use of radial fore- 
arm flap xe 1326 (No) 

improved survival of acute skin flaps with amino acids as 
ree radical scavengers [Paniello] 1400 (De) 

lateral face reconstruction with 
toral flap [Wallis] 729 (Jy) 

leeches, Voss monitoring of aitered perfusion in con- 
gested fl aps [Hayden] 1395 (De) 

long-term experience with nerve muscle pedicle reinner- 
vation of paralyzed face [Adams] 1364 (De) 

masseter muscle crossover flap in reconstruction of oral 
defects [Denneny] 19 (Ja) 

measurement of interstitial tissue compliance im skin 
flaps [Odland] 1276 (No) 

nasolabial flap, axial or random? d gres 1389 (De) 

osteocutaneous free can ular flap for 1-stage mandibular 
reconstruction e 267 (Mr) 

osteomyelitis of clavicle [Alessi 1000 (Se) 

pectoralis major myocutaneous o reconstruction for 
oe and cervical esophagus [Schuller] 1364 


persistent oral antral fistulas [De! Junco] 1315 (Ne) 
pharmacologic enhancement of flap survival [Larrabee 
1102 (Oc 

precise midline lag flap as musculocutaneoas flap 
[Thomas] 79 (Ja) 

reconstruction of anterior skull base following cranial fa- 
= resection (letter) [Stevens] (reply) [Stiernberg] 680 


ial-based cervicopec- 
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reconstruction of larynx and trachea [Schuller] 278 (Mr) 

repair of nasal septal perforation m midface de- 
gloving technique [Romo] 739 (Jy 

repair of PL fistula after reconstruction of paaryn- 
goesophagus [Murakami] 770 

rhombotrapezius A 2 osteomyocutaneous 
flaps [Denneny] 119 (Fe) 

rhombotrapezius myocutaneous and osteomyocutaneous 
flaps [Krespi] 734 (Jy) 

synergistic effects o 
gen on skin fae emiroff] 977 ( 

transfacial approach to nasal- E) cavities and an- 
terior sku E eFries] 766 (Jy) 

2-stage temporalis flap reconstruction for facial paralysis 
pem 121 (Fe) 
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avulsed auricle [Farrior] 1385 (De 
ene angiogenic agents to enhance and e ite neo- 
drixatlon process in skin flaps [Perkins] 1228 (No) 
Surgical Instruments 
trends in office-based surgery, lipoplasty [Tobin] 509 (My) 
vas tieu Wound Infection 
hae ce analysis of wound infection following major 
and neck surgery [Rubin] 969 (Se) 
Bani Abuse 
intense foreign body reaction with abnormal polarizable 
material in soft tissue, resident's page [Tom] 80« (Jy) 
Sutures 
Pap exclusion of injured esophagus [Hantke] 457 


wound tension in rhytidectomy, preliminary report{Bur- 
gess] 1280 (No) 
Swallowing see Deglutition 


herol-ET on random skin flap survival in 

swine model [Yessenow] 973 (Se) 

effects of pentoxifylline on experimental skin flap survival 
(tier) [Gates] (reply) [Hodgson] 681 (Je) 

effects of pentoxifylline on survival of Ke flaps (letter) 
[vetenoxten! (reply) [Hodgson] 681 (Je) 

Synovial Cyst 

von sarcoma (biphasic), resident's page [Tavallali] 
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T-Cell Leukemia, Adult see HTLV Infections 

Technetium 

pitfalls of technetium Te 99m/thallium 201 parathyroid 
scanning [Voorman] 993 (Se) 

Teflon see Polytetrafluoroethylene 

Temporal Bone 

efficacy of defibrinogenation and steroid therapies or sud- 
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| histopathelogr of facial nerve after longitudinal temporal 
bone fracture | Meyerhoff] 713 (Jy) 
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new concer! in microtia repair [Ruder] 1016 (Se) 

pode i 1 peor --— che 5one, ey E 
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43 (Oc) 
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temporal bene nistopathologic findings in drowning vic- 
tims [Robbins] 1020 (Se) 
3-dimen-iora! reconstruction of te bone from his- 
tologic seetions [Harada] 1139«(Oc 


variations im surgical anatomy oí endolymphatic sac 
[Friberg] 389 Ap) 
Temporal Muscte see Masticatcry Muscles 
cmandioular Joint 
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chendrocaleinesis ws of temporomandibular joint (letter) 
[Lambert JN S8 (Oc) 

Testicular Neocmasms Te ^ 

Virchow’. nade-wevisited (letter) [Shetty] 573 (My) 
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synergistic í pentoxifylline and hyperbaric oxy- 

4 gen on skin flags [Nemiroff] 977 (Se) 
veer isited (letter) [Shetty] 578 (My) 
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poststernotomy imfeetions presenting as deep neck ab- 
scess [Simpson] 909 (Au) 

Thrombin 

tissue adhesive [Larrabee] 253 (Mr) 

Thrombocytopseni- 

factors asscciated with active, refractory epistaxis [Jack- 
son] 862 (Au 

Thyrc ulin 

bulm assays in postoperative management of 


differentiatec thyroid caneer [Harley] 383 (Mr) 

see Laryngeal Cartilages 

Thyroid Function ests 

evaluation of head andmeck cancer patients, national sur- 
vey [Swann] 775 Jy) 

nero Gland Function Tests see Thyroid Function 
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yroidectomy 

ll metastases from follicular thyroid carcinoma 

Kearns] 45< (Ap) - | 

rary postthyroidectomy hypocalcemia [Falk] 168 
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lobulin assays in postoperative management of 
ferentiatel thyreid cancer [Harley] 333 (Mr) 
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pay m evaluating metastatic neck dis- 
reply) [Feinmesser] 1041 (Se) 

twaen -resolution computed tomegra- 

ieal ings in-congenital aural atresia 


cystic parotid lesions in patients at risk for acquired im- 
 munodeficiency syndrome [Finfer] 1290 (WB) 
extension of mar carcinoma and »titis media 
with effusion [Sato] 866 (Au) 
facial paralysis and occult porous cancer, characteristic 
_syndrome [Broderick] 195 (Fe) 
giant cholesterol cysts of gau apex [Satalef] 451 (Ap) 
granulocytic sarcomas of head and neck [Alessi] 1467 (De) 
juvenile sive fibromatosis of head ame neck [Os- 
gutho 713 (Jy) 
metastatic neck disease (letter) [Friedman] (r@ply) [Fein- 
messer] 808 (Jy) 
noninvasive imaging of normal temporal bon., compari- 
son of sagittal surface coil magnetic imaging and high- 
resolution computed tomograph eel 60 (m 
paragangliomas of head and rack T odge] 877 Au) 
plunging ranula (cervical ranula, cervical mucscele), res- 
ident’s page pun 210 (Fe) 
preservation of eye in paranasal sinus caneer surgery 
[Perry] 632 (Je) 
prevalence of incidental abnormalities on cor-puted to- 
mographic scans of paranasal sinuses [Havasi 856 (Au) 
primary hyperparathyroidism, M m pri»eiples in 
evaluation and surgical approach [ eel 121 Ce) 
stabilization of hearing loss in Paget's disease with calci- 
tonin and etidronate [Lando] 891 (Au) 
subperiosteal orbital hematoma, unusual compheation of 
sinusitis [Choi] 1464 (De) 
3-dimensional omte tomography in maxillofacial sur- 
E planning [Schellhas] 438 (AD) 
3-dimensional reconstruction of tem 
tologie sections [Harada] 1139 (Oc 
use of magnetic resonance and computed tomog-aphy in 
management of patient with intrasinus hemorrhage 
Med ert che: l l d 
uvulopalatop goplasty in sleep apnea syndreme, pre- 
dictors of pedis [Gislason] 45 Sey 
Tongue 
compound pharyngeal myocutaneous flap [Gomdsmith] 
apv px f ph al ll [M 
timing of major events of pharyngeal swallowmg [Mc- 
Connel] 1413 (De) 
pr M wire for mandibular reconstruct-n [Lee] 
a 
uvulopalatopharyngoplasty in sleep apnea syndroe, pre- 
dictors of res Led 45 a) 
Tongue Neoplasms 
cancer of tongue base treated by supraglottic laryngec- 
tomy [Donald] 609 (Je) 
optimal treatment for small tongue cancers [W «dson] 
1227 (No) 
is oe ] f ls and adenoids in ped l 
microbio of tonsils and adenoids in pediatric popula- 
tion [DeDio] 763 (Jy) 
peritonsillar abscess, prospective evaluation of out -atient 
management by needle aspiration [Ophir] 661 (se) 
Tonsillectomy 
exacerbation of sickle cell disease by obstructive sleep ap- 
nea [Sidman] 916 (Au) 
laser ri ass tonsillectomy [Liston] 611 (Je) 
microbio of tonsils and adenoids in pediatric pepula- 
tion [DeDio] 763 (Jy) 
peritonsillar a , prospective evaluation of outpatient 
management by needle m orci [Ophir] 661 (J > 
peritonsillarlike lateral orp ryngeal abscess afte ton- 
sillectomy [Stankiewicz] 1181 (Oc) 
Tonsillitis 
peritonsillarlike lateral oropharyngeal abscess afte ton- 
sillectomy [Stankiewicz] 1181 (Oc) 
Tooth 
rigid internal fixation for fractures involving tooth- sear- 
ing maxillary segments [Stanley] 1295 (No) 
Tooth Extraction 
persistent oral antral fistulas [Del Junco] 1315 (No) 
Torp see Ossicular Replacement Prosthesis 
Toxic Shock Syndrome see Shock, Septic 
Toxoplasmosis 
toxoplasmosis lymphadenitis, resident's page [Berman] 
1042 (Se) 
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Trachea 

further experience with myomucosal tracheoesophageal 
shunt [Strome] 1303 (No) 

primary and secondary voice restoration using trac=eo- 
esophageal puncture [Levine] 1083 (Oc) 

reconstruction of larynx and trachea [Schuller] 278 (Mr) 

use of stents in laryngotracheal reconstruction in chilc-en 
[Kenna] 951 (Se) 

Tracheoesophageal Fistula 

hypertrophic earring of tracheoesophageal fistula cz:s- 
ing vocal failure odica] 1324 (No) 

squamous cell papilloma at tracheoesophageal puncture 
stroma [Papay] 564 (My) 

Tracheostomy 

accurate method of teflon injection using functional p«o- 
nosu [Alessi] 1321; (editorial footnote) [Bai Èy] 
1323 (No) 

model of new generation of tracheostomy and endot-a- 
cheal tubes [Blitzer] 1085 (Oc) 

randomized surgical adjuvant trial of interferon alfa-al 
in recurrent papillomatosis [Leventhal] 1163 (Oc) 

war for prolonged intubation [Osguthorpe] € 1 
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Tracheotomy 

anterior cricoid split, clinical experience with extended 
indications [Drake] 1404 (De) 

cicatrical velopharyngeal stenosis [Ghorayeb] 192 (Fe) 

conservation surgery for T2 and T3 carcinomas of supr- - 
glottic larynx [Ro bins] 421 (Ap) 

reconstruction of larynx and trachea [Schuller] 278 (M ) 

Transplantation 

burn scar carcinoma of head and neck [Mosborg] 1038 (Se) 

hyaluronan improves healing of experimental tympan = 
membrane perforations, comparison of preparatiors 
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with different rheologic properties [Laurent] 1435 (De) 

laryngeal reconstruction by composite nasoseptal graft 
after extended partial laryngectomy, 12-year follow-up 
[Zohar] 868 (Au) 

measurement of interstitial tissue compliance in skin 
flaps [Odland] 1276 (No) 

osteocutaneous free scapular DAD for 1-stage mandibular 
reconstruction [Baker] 261 (Mr) 

reconstruction of anterior skull base following cranial fa- 
cial resection (letter) [Stevens] treply) [Stiernberg] 680 
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eon rhinoplasty, analysis and treatment [Kamer] 257 

r 

sinusitis in cardiac transplant patients [Fisher] 613 (Je) 

2-stage temporalis flap reconstruction for facial paralysis 
[Jarchow] 121 (Fe) 

Transplantation, Autologous 

autotransplantation of parathyroid tissue into sternoclei- 
domastoid muscle [Lando] 557 (My) 

aren a autologous fibrin adhesive with implant 
materials [Feldman] 182 (Fe) 

irradiated homologous cartilage grafts, long-term results 
[Welling] 291 (Mr) 

total pharyngoláryrjjedomy and cervical esophagectomy 
with jejunal autotransplant reconstruction, complica- 
tions and results [Maniglia] 833 (Au) 

Transplantation, Heterologous 

changes in histol and cell kinetics during growth 
course of xenografted squamous eell carcinoma [Wen- 
nerberg] 781 (Jy) 

effect of cisplatin and fluorouracil on xenografted human 
squamous cell carcinoma of head and neck [Wenner- 
berg] 162 (Fe) 

Transplantation, Homologous 

can AIDS and Creutzfeldt-Jakob disease be transmitted 
via otologic homografts? [Glasscoek] 1252 (No) 

Treacher Collins Syndrome see Mandibulofacial Dysos- 
tosis 

Trifluoroethanol see Alcohol, Ethyl 

Trigeminal Nerve 

facial paralysis and occult parotid cancer, characteristic 
syndrome [Broderick] 195 (Fe) 

Triological Society 

advances in blepharoplasty [McGuirt! 1227 (No) 

anterior cranial base reconstruction [Blitzer] 487 (My) 

auditory brain-stem responses in obstructive sleep apnea 
[Mattox] 609 (Je) 

binaural cochlear implantation, comparison of 3M/House 
and Nucleus 22 device with evidence of sensory integra- 
tion [Jackler] 487 (My 

cerebrospinal fluid leak [Miller] 1367 (De) 

chronic submaxillary sialadenitis, review of 64 cases 
[Donald] 487 (My) 

combined one-stage resection of intracranial glomus jugu- 
lare tumor [Meyerhoff] 612 (Je) 

comprehensive battery to assess auditory system in in- 
fants [Kveton] 713 (Jy) 

congenital cholesteatomas in children. embryologic cor- 
relation [Pensak] 835 (Au) 

contemporary surgical management cf cervical metas- 
tases, anatomic approach [Kron] 612 (Je) 

py ica of cross-face nerve grafting [Cummings] 
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delayed hearin 
[Levine] 949 (Se) 

embolization, a nct measure for removal of carotid 
body tumors [Donald] 711 (Jy) 

facial and neck contouring using liposuction and lipoin- 
jection [McGuirt] 1085 (Oc) 

flexible methodology in surgical approach to otologic dis- 
ease [Pensak] 1084 (Oc) 

foreheads and brows revisited [Quatela; 1236 (No) 

hearing loss and voice restoration after laryngectomy 
[Levine] 1083 (Oc) 

histopathologic and virologic study in squamous carci- 
noma arising from established benign papillomata [Os- 
guthorpe] 949 (Se) 

histopathology of Bell’s palsy [Kveton] 833 (Au) 

intracranial abscesses secondary to pararasal sinuses and 
(pal infections in adults and children [Maniglia] 949 

juvenile essive fibromatosis of heac and neck [Os- 
guthorpe| 713 qu 

laser lingual tonsillectomy [Liston] 611 (Je) 

long-term results in labyrinthectomy [Pensak] 1084 e) 

management of facial nerve neuromas [Levine] 833 hae 

nerve transfer vs teflon injection for vocal cord paralysis 

oodson] 1363 (De) 

new needle and technique for magnetic resonance-guided 

"7 cytology of head and neck [Woodson] 1085 
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recovery after acoustic tumor surgery 


optimal treatment for small tongue caneers [Woodson] 
1227 (No) 

patency of internal jugular vein after modified neck 
dissection [MeGuirt] 713 (Jy) 

pattern and stability of eemoningitie hearing loss in 
children [Pensak] 951 (Se) 

pectoralis major myocutaneous flap reconstruction for 
Hrpugopharyux and cervical esophagus [Schuller] 1364 


performance of 5 different cochlear implantdesigns [Mey- 
erhofT] 1229 (No) 
Lor and and deep abscesses in children [Kenna] 833 


(Au) 

photodynamic therapy for treatment of head and neck 
cancer, preliminary report [Blitzer] 611 (Je) 

primary and secondary voice restoration using tracheo- 
esophageal puncture [Levine] 1083 (Oc) 

selective endoscopic electrocautery for posterior epistaxis 
[Kron] 489 (My) ; 

septoplasty, study in hemostasis [Farmer] 11 (Jy) 

site of upper airway obstruction in patients with idio- 
pathic obstructive sleep apnea [Goodwin] 713 (Jy) 
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space-occupying orBital lesions, can critical increases in 
mo pressure be predicted clinically? [Liston] 
1 (Jy 
squamous cell carcinoma of head and neck in patients 40 
years of age and younger [Sullivan] 949 (Se) _ 
surgical denen: of bilateral choanal atresia [Cum- 
mings] 611 (Je) 
poH management of recurrent nasopharyngeal cancer 
[Schuller] 1229 (No) 
tiene expansion and cutaneous blood flow [Schaefer] 613 
e 
total pharyngolaryngectomy and cervical esophagectomy 
with jejunal autotransplant reconstruction, complica- 
tions and results [Maniglia] 833 (Au) 
Banero for prolonged intubation [Osguthorpe] 611 
e 
use of stents in laryngotracheal reconstruction in children 
[Kenna] 951 (Se) i 
variables in vocal cord injection, guide for occasional op- 
erator [Sullivan] 1084 (Oc) : 
vertigo caused by basilar artery compression of eighth 
nerve [Jackler] 612 (Je) f 
vibrotactile aid and cochlear implant for postlinguisti- 
cally deaf patients [Meyerhoff] 1365 (De 
vocal cord mobilization by posterior laryngoplasty [Stan- 
ley] 613 (Je) 
wound prophylaxis with metronidazole in head and neck 
surgical oncology [Maniglia] 1083 (Oc) 
Trismus 
evaluation of orbital floor in zygoma fractures [Prender- 
gast] 446 (Ap) 
Tuberculosis, Miliary 
aps of miliary tuberculosis by examination of mid- 
e ear discharge [Vomero] 1029 (Se) 
Tumor Markers, Biological 
evaluation of head and neck cancer patients, national sur- 
vey earn 775 (Jy) 
thyroglobulin assays in postoperative management of 
differentiated thyroid cancer [Harley] 333 (Mr) 
Tumor Necrosis Factor 
wo factor in middle ear effusions [Ophir] 1256 
o 
Turbinates 
inferior turbinoplasty (letter) [Mabry] 1189 (Oc) 
inferior turbinoplasty, patient selection, technique, and 
long-term consequences [Kimmelman] 609 (Je) 
simulated septal deviations [Chaban] 413 (Ap) 
Tympanic Cavity see Ear, Middle 
Tympanic Membrane 
acute traumatic tympanic membrane perforation (letter) 
[Wallenborn] 681, (reply) [Lindeman] 682 (Je) 
correlation between ms ls ogy tegi computed tomogra- 
fi ars tre Y findings in congenital aural atresia 
ehra e 


ects of otic drops on chinchilla tympanic membrane 
[Masaki] 1007 (Se) 

glue ear-cyanoacrylic (letter) [Pollock] 1188 (Oc) 
yaluronan improves healing of experimental tympanic 
membrane perforations, comparison of preparations 
with different rheologic properties [Laurent] 1435 (De) 

otogenic reflex cough, ur werde. hair in bony external au- 
ditory canal (letter) [Paulose] 1334 (No) 

severe sensorineural hearing loss caused by lightning, 
temporal bone case report | Youngs] 1184 (Oc) 

temporal bone histopathologic findings in drowning vic- 
tims [Robbins] 1020 (Se) 

transtympanic iontophoresis of dexamethasone and fos- 
fomycin [Sato] 531 (My) 

treatment of sinus cholesteatoma, long-term results and 
recurrence rate [Lau] 1428 (De) 

Tympanometry see Acoustic Impedance Tests 

Tympanoplasty 

ne ear-cyanoacrylic (letter) [Pollock] 1188 (Oc) 
DIOE of synthetic ossicular prostheses [Makek] 1127 


inflammatory mediators in chronic otitis media with 
effusion [Skoner] 1131 (Oc) 


treatment of sinus cholesteatoma, long-term results and 


recurrence rate [Lau] 1428 (De 
Tympanostomy Tube Insertion see Middle Ear Ventila- 
tion 


Tympanum see Ear Middle 
Typanometry see Acoustic Impedence Tests 
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Ulcer 
treatment of severe recurrent aphthous stomatitis with 


colchicine [Ruah] 671 (Je) 
Ulcer, Aphthous see Stomatitis, Aphthous 
Ultrasonics TUS 
leeches, objective monitoring of altered perfusion in con- 
gested flaps [Hayden] 1395 (De) 
Usher's Syndrome 
classification of Usher's syndrome [Kveton] 613 (Je) 
Uvula 
cicatrical velopharyngeal stenosis [Ghorayeb] 192 (Fe) 
uvulopalatopharyngoplasty in slee - Ms syndrome, pre- 
dictors of results [Gislason] 45 Ua 
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Vancomycin 

evaluation of single-dose cefazolin prophylaxis for toxic 
shock syndrome [Jacobson] 326 (Mr) 

Vascular Surgery 

osteocutaneous free scapular flap for 1-stage mandibular 
reconstruction [Baker] 267 (Mr) 

use of arterialization of venous system in reattachment of 
avulsed auricle [Farrior] 1385 (De) 

Vasoconstrictor Agents, Nasal 

obstructive nasal septum, effect of simulated deviations on 
nasal airflow resistance [Cole] 410 (Ap) 

Vasodilators 

effect of ancrod on perfusion of myocutaneous flaps 
[Moore] 1175 (Oc) 

Velopharyngeal Insufficiency 

cicatrical velopharyngeal stenosis [Ghorayeb] 192 (Fe) 

uvulopalatopha goplasty in sleep apnea syndrome, pre- 
dictors of results [Gislason] 45 Gia) 

Ventilation, Middie Ear see Middle Ear Ventilation 

Vertigo 

spear confirmed clinical otosclerosis among Chinese 
[Huang] 538 (My) ` : ; 

vertigo caused by basilar artery compression of eighth 
nerve [Jackler] 612 (Je) 

vestibular habituation training, specificity of adequate 
execise [Norré] 883 (Au) 

Vestibular Apparatus 

ultrastructure of contralaterally projecting vestibular ef- 
ferent neurons in cat [Parker] 545 (My 

Vestibular Function Tests 

vestibular habituation training, specificity of adequate 
execise [Norré] 883 (Au) 

Vestibular Nerve - 

incidence of acoustic neuromas (letter) [Nestor] 680 (Je) 

Videotape Recording 

videotapes in facial plastic surgery [Davidson] 727 (Jy) 

Vimentin È 

myofibroblasts in head and neck surgery, experimental 
and clinical study [Larrabee] 982 (Se) 

Viral Hepatitis Vaccines 

management of hemophilia in otolaryngologic surgery, 
contemporary protocol [Scott] 1445 (De) 

Viscera 

congenital multiple fibromatosis (infantile myofibroma- 
tosis) 207 (Fe) 

Visual Acuity 

adult T-cell leukemia /lymphoma originating in para- 
nasal sinus [Inaki] 1471 (De) 

Vitamin E 

warts ed epistaxis, role of vitamin E? [Churukian] 748 
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Vitamin K 

muscle fiber types in cat middle ear muscles, II. tensor 
tympani [Lyon] 404 (Ap) 

Vocal Cord Paralysis 

laryngoplasty, indications and pitfalls [Gussack]1365 (De) 

nerve transfer vs teflon injection for vocal cord paralysis 
[Woodson] 1363 (De) 

photoelectric measurement of laryngeal paralyses corre- 
lated with videostroboscopy [Calcaterra] 371 (Ap) 

Vocal Cords 

accurate method of teflon injection using functional pho- 
ela at [Alessi] 1321; (editorial footnote) [Bailey] 

h mart 4 f h h ] fistul 

rtrophic scarring of tracheoesophageal fistula caus- 
oe vocal failure [Modica] 1324 (No) 

laryngeal examination (letter) [Raman] 578 (My) 

measurements of oxygen pressure in vocal fold daring la- 
ryngeal nerve stimulation [Tomita] 308 (Mr) 

new microspot micromanipulator for carbon dioxide laser 
surgery in otolaryngology, early clinical results [Shap- 
shay] 1012 (Se) 
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pathologic effects of photodynamic therapy on larynx, ex- ` 
perimental study [Abramson] 33 (Ja) 

surgical correction of dysphonia due to bowing of vocal 
cords mama 1231 (No) 

variables in vocal cord injection, guide for occasional op- 
erator [Sullivan] 1084 (Oc) 

vocal cord mobilization by posterior laryngoplasty [Stan- 
ley] 613 (Je) 

Vocal Disorders 

surgical correction of dysphonia due to bowing of vocal 
cords [Gussack] 1231 (No) 

Vocal Fold see Vocal Cords 

Voice 

laryngeal examination (letter) [Raman] 578 (My) 

measurements of oxygen pressure in vocal fold during la- 
ryngeal nerve stimulation [Tomita] 308 (Mr) 

Voice Disorders 

ac ve iram after primary voice restoratien [Baser] 
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hypertrophic scarring of tracheoesophageal fistula caus- 
ing vocal failure [Modica] 1324 (No) 

implantation of recurrent nerve stimulator for treatment 
of spastic dysphonia [Koufman] 1228 (No) 

laryngeal framework surgery in management of spastic 

ysphonia [Koufman] 1085 (Oc) 

laryngoplasty, indications and pitfalls [Gussack] 1365 (De) 

Voice Prosthesis see Larynx, Artificial 

Voice Quality see Voice 

Vomer see Nasal Septum 

Vomiting 

effects of lidocaine infusion in cats after unilateral laby- 
rinthectomy [Parnes] 653 (Je) 
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Weight Loss see Body Weight 
Whites 
surgically confirmed clinical otosclerosis ameng Chinese 
[Huang] 538 (My) 
Wound Healing 
owth factors and wound repair [Meyers] 848 (Au) 
yaluronan improves healing of experimental tympanic 
membrane perforations, comparison of preparations 
with different rheologic properties [Laurent] 1435 (De) 
wound tension in rhytidectomy, preliminary report [Bur- 
gess] 1280 (No) 
Wounds and Injuries 
acute traumatic tympanic membrane perforation (letter) 
[Wallenborn] 681, (reply) [Lindeman] 682 (Je) 
fractures of medial infraorbital rim [Andersen] 1461 (De 
surgical treatment of blindness secondary to intraorbita 
hemorrhage [Sacks] 801 (Jy) 
Wounds, Gunshot 
surgical care of submental gunshot wounds [Calhoun] 513 
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Wrestling see Sports 
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Xanthenes 

phototherapy with argon laser on human melanoma cell 
“sensitized” with rhodamine 123, new method for tum 
growth inhibition [Calcaterra] 373 (Ap) : 

Xenograft see Transplantation, Heterologeus 
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Zaire 

parotid swelling during human immunodeficiency v 
infection [Colebunders] 330 (Mr) 

Zenker's Diverticulum 

incidence of Zenker's diverticulum with hiatal h: 
[Sullivan] 835 (Au) 

ramis ie i cas m [Be 

toxoplasmosis lymphadenitis, resident's page rı 
1042 (Se) 
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Zygoma 

evaluation of orbital floor in zygoma fractures [Pren 
gast] 446 (Ap) 

fractures of medial infraorbital rim [Anderson] 1461 ~ 

malar augmentation, preoperative evaluation and s? 
cal results utilizing new custom implant | Blair] 23€ * 

temporal approach to impacted lateral orbital wall 
tures [Stanley] 550 (My) 


Subjec 





DORYX Pellets 
coated doxycydine 


. hydate pellets) casi 


DORYX® (coated sexycycline hyclate pellets) Before prescribing, please see full 

/ prescribing information. A brief summary follows. 
INDICATIONS AND USAGE. Doxycycline is indicated in infections caused by the following 
microorcanisms 

Ricketsiae (Roe«y Mountain spotted fever, typhus fever and the typhus group. Q fever, 

rickett siaieox-and tick fevers) 

Mycoplasma eneumomme (PPLO, Eaton's agent) 

Agents of psittacosis and ornithosis 

Agents: of .ymphogranuioma venereum and granuloma inguinale 

The spirochetal agent c*relapsing ‘ever (Borrelia recurrentis) 

The following grar-megatize microorgan:sms: 

haemeaphaius Jucreyi (Ghancroid) 

Yersinia pestis (formerly Pasteurella pestis) 

Francmeil^ tufarensis (formerly Pasteurella tularensis) 

Bartorslia bacimormis 

Bactediges species 

Vibrio cheras (formers Vibrie comma) 

Camprlotacter ‘etus (formerly Vibrio fetus) 

Bruce:a seces Tin conjunction with streptomycin) 

Because many strains dithe following groups of microorganisms have been shown to be 
resistant to tetracyclines, Culturesandésusceptibility testing are recommended 

Doxycycline is indicatee tor treatment of infections caused by the following gram-negative 
microorganisms. when basteriological testing indicates appropriate susceptibility to the 
drug: 

Escherichia cali 

Entercoac:er aerogenes (formerly Aerobacter aerogenes) 

Shigela species 

Mima species ard Herevea species 

haemeapftaiusnf'uenzare (respiratory infections) 

Mebsrellaspecies respiratory anc urinary infections) 

Doxycscime is irdicatestfor treatment of inections caused by the following gram-positive 
mic-oorcanismsswhien bacteriologica! testing indicates appropriate susceptibility to the 
drug: 

B Re S Up to«44 percent of strains of Streptococcus pyogenes and 
74 percent of Strectozocc.s faecalisnave been found to be resistant to tetracycline drugs 
Therefore. tetrracycimes should not be used for streptococcal disease unless the organism 

has beer demonstrated t De susceptible 
.  Forupmperrespiratery intctiors due to group A beta-hemolytic streptococci, penicillin is 
thesusua drug c c^oice, including prophylaxis of rheumatic fever 
— Diplococcus pneumomee. Staphy'ococcus aureus, (respiratory, skin and soft-tissue 
- infections). "etracyc lines are notthe eruc of choice in the treatment of any type of 
staphylococcal infection 
'". When »erzillin is contremdicated doxycycline is an alternative drug in the treatment of 
Mections due tc: 
| Teporeme palliaum ara Treponema pertenue (syphilis and yaws) 
isteria monozylegenes 
Jostrdium species. 
* jacilias anthmac.s 
F ‘ysobactenum fus'forme (Vincents infection) 
ìctinany2es species 
lk acuse intestina: amebiasis Goxyeycline may be a useful adjunct to amebicides 
r Severe-»cne Gexycye ine may be useful adjunctive therapy 
p oxyczciine is icdicates in the treatment of trachoma, although the infectious agent is not 
ys esminateci, as judced by immuncfluorescence 
gk ‘lus OM »onunetivitis may be treated with ora! doxycycline alone, or with a combination 
nce agents 
th ;xyczcime is icdicategt for the treatment of uncomplicated urethral, endocervical or rectal 
tions in adu'ts causeetby Chlamydia trachomatis 
Th ixycyctine is indicated tor the treatment of nongonococcal urethritis caused by 
s} mycia trachorsatis amd Ureaplasma urealyticum and for the treatment of acute epi- 
- mo-orchitis caused bChlamyd'a trachomatis 
ter ixycyCline is ie dicatestfor the treatment of uncomplicated gonococcal infections in 
T. s (excep! for anorectal infections in men), the gonococcal artnritis-dermatitis syndrome 
1 \cu= epidiðymo-orchtis caused by N. gonorrhoeae 
Ti» TRAINDICATIONS. The drug is contraindicated in persons who have shown hyper- 
au Nity tany othe tetracyclines 
^. MGS. TRE USE OF DRUGS GF THE TETRACYCLINE CLASS DURING TOOTH 
eff  «CMENT (LAST HALF OF PREGNANCY, INFANCY AND CHILDHOOD TO THE AGE 
^r EARSMAY CAUSE PERMANENT DISCOLORATION OF THE TEETH (YELLOW-GRAY- 
sur /N Ths adverse reection :s mcre common during long term use of the drugs but has 
Obeerved ‘Dilowing repeated short term courses. Enamel hypoplasia has also been 
Tie ed TETRACYCLINE DRUGS. THEREFORE., SHOULD NOT BE USED IN THIS AGE 
tis JP JN3ESS CTHER DRUGS ARE NOT LIKELY TO BE EFFECTIVE OR ARE 
t TRAINDICATED. 
sults ofanima's:udies indicate that tetracyclines cross the placenta, are found in fetal 
end carave toxic effects omthe developing fetus (often related to retardation of 
developmen). Eucience of embryotoxicity has been noted in animals treated early in 
y. | any tetracyc ine is used during pregnancy or if the patient becomes pregnant 
these “rugs, the patient should be apprised of potential hazard to the fetus 
tetmacyclimes, doxycycline forms a stable calcium complex in any bone- 
A @ecreas=in the fibuia growth rate has been observed in prematures given 
ar doses of 25 mg/kg every six hours. This reaction was shown to be 
the crug was discontinued. 
manifested bv an exaggerated sunburn reaction has been observed in 
ing tecracyc ires. Patients apt to be exposed to direct sunlight or 
be advised that this reaction can occur with tetracycline drugs, and 
Continued at the first evidence of skin erythema 
nf the tetracyclines may cause an increase in BUN. Studies to date 
t»ccur withthe use of doxycycline in patients with impaired renal 




























her antibzotic preparations, use of this drug may result in 

le organisms, inciuding fungi. If superinfection occurs, the 
inued and appropriate therapy instituted 

A beta-hemolytic streptococci should be treated for at least 


Laboratory tests: In venereal disease when coexistent syphilis is suspected, dark-field 
examination should be done before treatment is started and the blood serology repeated 
monthly for at least 4 months 

In long term therapy, periodic laboratory evaluation of organ systems, including hema- 
topoietic, renal and hepatic studies should be performed. 

Drug interactions: Because tetracyclines have been shown to depress plasma prothrom- 
bin activity, patients who are on anticoagulant therapy may require downward adjustment of 
their anticoagulant dosage 

Since bacteriostatic drugs may interfere with the bactericidal action of penicillin, it is 
advisable to avoid giving tetracyclines in conjunction with penicillin. 

For concomitant therapy with antacids or iron-containing preparations and food see 
"Dosage and Administration" section. 

Carcinogenesis, mutagenesis, impairment of fertility: Long term studies are currently 
being conducted to determine whether tetracyclines have carcinogenic pctential Animal 
studies conducted in rats and mice have not provided conclusive evidence that tetracyclines 
may be carcinogenic or that they impair fertility. In two mammalian cell assays (L51784 
mouse lymphoma and Chinese hamster lung cells in vitro) positive responses for muta- 
genicity occurred at concentrations of 60 and 10 mcg/mL respectively. In humans no 
association between tetracyclines and these effects have been made. 

Pregnancy: Pregnancy Category D (See Warnings section). 

Nursing mothers: Tetracyclines are present in the milk of lactating women who are taking a 
drug in this class. Because of the potential for serious adverse reactions in nursing infants 
from the tetracyclines, a decision should be made whether to discontinue nursing or 
discontinue the drug, taking into account the importance of the drug to the mother (see 
Warnings section). 

Pediatric use: See Warnings and Dosage and Administration sections. 

ADVERSE REACTIONS. Due to oral doxycyclines virtually complete absorption, side 
effects to the lower bowel, particularly diarrhea, have been infrequent. The following adverse 
reactions have been observed in patients receiving tetracyclines 

Gastrointestinal: Anorexia, nausea, vomiting, diarrhea, glossitis, dysphagia, enterocolitis, 
and inflammatory lesions (with monilial overgrowth) in the anogenital regior. These reactions 
have been caused by both the oral and parenteral administration of tetracyclines. Rare 
instances of esophagitis and esophageal ulcerations have been reported in patients 
receiving capsule and tablet forms of drugs in the tetracycline class. Most of these patients 
took medications immediately before going to bed. (See Dosage and Administration). 

Skin: Maculopapular and erythematous rashes. Exfoliative dermatitis has been reported 
but is uncommon. Photosensitivity is discussed above (see Warnings) 

Renal toxicity: Rise in BUN has been reported and is apparently dose related. (See 
Warnings) 

Hypersensitivity reactions: Urticaria, angioneurotic edema, anaphylaxis, anaphylactoid 
purpura, pericarditis, and exacerbation of systemic lupus erythematosus. 

Bulging fontanels in infants and benign intracranial hypertension in adults have been 
reported in individuals receiving tetracyclines. These conditions disappeared when the drug 
was discontinued 

Blood: Hemolytic anemia, thrombocytopenia, neutropenia, and eosinophilia have been 
reported with tetracyclines 

When given over prolonged periods, tetracyclines have been reported to produce brown- 
black microscopic discoloration of thyroid glands. No abnormalities of thyroid function are 
known to occur 
DOSAGE AND'ADMINISTRATION. THE USUAL DOSAGE AND FREQUENCY CF ADMIN- 
ISTRATION OF DOXYCYCLINE DIFFERS FROM THAT OF THE OTHER TETRACYCLINES. 
EXCEEDING THE RECOMMENDED DOSAGE MAY RESULT IN AN INCREASED INCIDENCE 
OF SIDE EFFECTS 

Adults: The usual dose of oral doxycycline is 200 mg on the first day of treatmert 
(administered 100 mg every 12 hours) followed by a maintenance dose of 100 mg/day. The 
maintenance dose may be administered as a single dose or as 50 mg every 12 hours. In the 
management of more severe infections (particularly chronic infections of the urinary tract), 
100 mg every 12 hours is recommended 

For children above eight years of age: The recommended dosage schedule for children 
weighing 100 pounds or less is 2 mg/Ib of body weight divided into two doses on the first day 
of treatment, follawed by 1 mg/Ib of body weight given as a single daily dose or divided into 
two doses cn subsequent days. For more severe infections up to 2 mg/Ib of body weight may 
be used. For children over 100 pounds, the usual adult dose should be used. 

Uncomplicated gonococcal infections in adults (except anorectal infections in men): 100 
mg. by mouth, twice-a-day for 7 days. As an alternate single visit dose, administer 300 mg 
stat followed in one hour by a second 300 mg dose. Tlie dose may be administered with 
food, including milk or carbonated beverage. as required 

Acute epididymo-orchitis caused by N. gonorrhoeae: 100 mg, by mouth, twice-a-day for 
at least 10 days 

Primary and secondary syphilis: 300 mg a day in divided doses for at least 10 days. 

Uncomplicated urethral, endocervical, or rectal infection in adults caused by Chlamydia 
trachomatis: 100 mg by mouth, twice-a-day for at least 7 days. 

Nongonococcal urethritis caused by C. trachomatis and U urealyticum: 100 mg, by 
mouth, twice-a-day for at least 7 days. 

Acute epididymo-orchitis caused by C. trachomatis: 100 mg, by mouth, twice-a-day for 
at least 10 days. 

The therapeutic antibacterial serum activity will usually persist for 24 hours following 
recommended dosage 

When used in streptococcal infections, therapy should be continued for 10 days. 

Administration of adequate amounts of fluid along with capsule and tablet forms of drugs 
in the tetracycline class is recommended to wash down the drugs and reduce the risk of 
esophageal irritation and ulceration (see Adverse Reactions) 

If gastric irritation occurs, it is recommended that doxycycline be given with food or milk. 
The absorption af doxycycline is not markedly influenced by simultaneous ngestion of food 
or milk 
Concomitant therapy: Antacids containing aluminum, calcium or magnesium, sodium 
bicarbonate, anc iron-containing preparations should not be given to patients taking oral 
tetracyclines 

Studies to date have indicated that administration of doxycycline at the usual recom- 
mended doses does not lead to excessive accumulation of the antibiotic in patients with 
renal impairment 
Caution— Federal law prohibits dispensing without prescription 
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Excellent tissue penetration 

Tissue penetration is an important factor in 
successful respiratory therapy. DORYX® (coated 
doxycycline hyclate pellets) penetrates 
respiratory/sinus secretions effectively.' It's also 
active against a wide range of respiratory 
pathogens.' That makes DORYX an excellent 
choice for the treatment of chronic bron- 

chitis, sinusitis, atypical pneumonias, obstructive 
lung disease, lower respiratory disease,’ myco- 
plasma pneumonia,'* and various acute ear, nose, 
and throat infections.' 





Reduces the potential for GI upset 

The DORYX modified-release pellets are designed 
to pass through the stomach and dissolve in 

the small intestine. Because the pellets disperse 
rapidly, avoiding high local concentrations, 
DORYX reduces the potential for GI upset and 
nausea. 
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